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^E  OF  CALIFORNIA-RESOURCES  AGENCY EDMUND  G.   BROWN,  Governor 

PARTMENT  OF  WATER  RESOURCES 

.  BOX  388 
RAMENTO 


July  6,  196k 


Honorable  Edmund  G.  Brown,  Governor, 
and  Members  of  the  Legislatiire  of 
the  State  of  California 

State  Water  QuaJ.ity  Control  Board. 

Regional  Water  Pollution  Control  Boards 

Gentlemen : 

Transmitted  herewith  is  a  copy  of  Bulletin  No.  66-62  entitled 
"Quality  of  Ground  Waters  in  California,  I961  and  I962,  Part  II,  Southern 
CeLLifornia."  This  report  covers  the  period  January  I96I  through  December 
1962.  The  quality  of  ground  waters  in  Northern  and  Central  California 
is  discussed  in  Part  I  of  this  bulletin. 

This  is  the  seventh  in  a  series  of  reports  on  the  ground  water 
quality  monitoring  program  conducted  by  the  Department  of  Water  Resources. 
Under  this  program,  water  samples  from  representative  wells  in  ground 
water  basins  throughout  the  State  are  collected  and  analyzed,  and  an 
annual  evaluation  of  groiind  water  quality  conditions  is  made.  Mineral 
and  radiological  analyses  were  made  of  ground  water  samples  taken  from 
approximately  160  wells  in  16  monitored  areas  in  Southern  California. 

Less  than  normal  precipitation  for  the  period  January  196I 
throxigh  December  I962,  and  the  consequent  greater  utilization  of  ground 
water,  intensified  existing  problems  of  impairment  of  ground  water  quality 
in  the  areas  monitored  in  Southern  California  during  I961  and  I962.  Sea- 
water  intrusion,  connate  water  encroachment  and  retiirns  of  waste  water  to 
the  underground  basins,  continued  to  exhibit  local  effects  of  degradation 
on  ground  water  quality. 

Sincerely  yours. 


^yil<—^^- 


Director 
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THE  GROUND  WATER  QUALITY  MONITORING  PROGRAM 

Water  development  to  meet  the  needs  of  California's  phenomenal 
growth  during  the  past  decade  has  become  one  of  the  major  problems  facing 
the  State.  As  the  water  resources  of  California  are  more  fully  utilized 
to  meet  the  requirements  imposed  by  the  rapid  expansion  in  population, 
agriculture,  and  industry,  and  as  the  number  of  suitable  surface  storage 
sites  dwindles,  water  development  planners  are  turning  more  and  more  to 
ground  water  supplies.  Although  the  use  of  ground  water  has  been,  and  is, 
one  of  the  major  factors  contributing  to  the  economy  of  the  State,  gener- 
ally insufficient  data  are  available  regarding  the  mineral  quality  of 
such  ground  water  supplies.  The  present  widespread  dependence  upon  ground 
water,  together  with  the  need  for  more  intensive  utilization  of  under- 
ground storage,  requires  constant  vigilance  coupled  with  remedial  action, 
where  necessary,  to  assure  that  the  quality  of  ground  water  remains 
suitable  for  all  intended  uses. 

In  view  of  the  extensive  occurrence  of  ground  water  and  its 
relatively  slow  rate  of  movement,  determination  of  ground  water  quality 
and  detection  of  changes  therein  require  reliable  long-term  observation 
and  records .  Such  data  are  essential  to  any  program  of  quality  control 
and  are  indispensable  to  formulation  of  plans  for  the  coordinated  opera- 
tion of  surface  and  underground  storage.  To  help  meet  this  need,  a 
statewide  program  of  observation  and  study  of  ground  water  quality  was 
initiated  by  the  Department  of  Water  Resources  in  1953  under  the  authority 
of  Section  229  of  the  California  Water  Code. 

Section  229  of  the  California  Water  Code  directs  that  the 
department  shall: 
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"...investigate  conditions  of  the  quality  of  all  waters 
within  the  State,  including  saline  waters,  coastal  and 
inland,  as  related  to  all  sources  of  pollution  of  what- 
ever nature  and  shall  report  thereon  to  the  Legislature 
and  to  the  appropriate  regional,  water  pollution  control 
board  anniially,  and  may  recommend  any  steps  which  might 
be  taien  to  in^jrove  or  protect  the  quality  of  such 
waters . " 

Accordingly,  the  objectives  of  the  ground  water  quality  monitoring  pro- 
gram are: 

1.  To  provide  information  on  the  prevailing  mineral  quality 
of  ground  waters; 

2.  To  provide  a  reliable,  continuing  check  on  quality  of 
ground  waters; 

3.  To  sec\ire  data  relating  to  significant  changes  in  mineral 
quality,  to  evaluate  the  causes  for  these  changes  and  to 
identify  and  delineate  the  areas  affected  by  such  changes; 

k.     To  notify  the  appropriate  regulatory  agencies  regarding 
the  findings  of  the  program. 

Part  II  of  this  bulletin  presents  data  on,  and  an  evaluation 
of,  ground  water  quality  conditions  in  Southern  California  for  the  period 
January  I96I  through  December  I962.  The  area  covered  in  Part  II  comprises 
all  of  Water  Pollution  Control  Regions  h,   7,  8,  and  9;  Region  3  south  of 
the  San  Antonio- Salinas  River  drainage  boundary;  and  Region  6  south  of 
the  northern  Mono  Lake  drainage  boundary.  Part  I  presents  data  on,  and 
an  evaluation  of,  gro\md  water  quality  conditions  in  Region  3,  north  of 
the  San  Antonio- Salinas  River  drainage  boundary;  Region  6,  north  of  the 
northern  Mono  Lake  drainage  boundary;  and  all  of  Regions  1,  2,  and  5. 
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The  areas  of  Southern  California  monitored  dviring  the  I96I  and  I962  pro- 
gram are  shown  on  Plate  1,  "Monitored  Areas,  I96I  and  I962." 

In  establishing  the  areas  included  within  the  grovmd  water 
quality  monitoring  prograjn,  requests  and  suggestions  from  regional  water 
pollution  control  boards  and  other  interested  water  agencies  have  been 
considered  but  are  secondary  to  department  needs.  During  I96I  and  1962, 
ground  water  saji5)les  taken  from  about  I60  wells  in  I6  grovind  water  basins 
in  Southern  California  were  collected  and  analyzed.  The  geographical 
location  and  areal  extent  of  each  of  the  monitored  areas  are  indicated 
on  Plate  1. 

The  selection  of  the  individual  wells  samples  is  governed,  to 
a  large  extent,  by  the  availability  of  well  logs.  Sufficient  information, 
such  as  depth,  aquifers  encotintered,  and  depths  of  perforations  is  desir- 
able for  each  saagjled  well  to  assure  that  data  obtained  are  useful.  Wells 
are  added  to,  or  deleted  from  the  well  monitoring  network  according  to 
changing  groiutd  water  conditions  in  em  area.  For  example,  a  well  showing 
prominent  effects  of  sea-water  intrusion  is  generally  removed  from  pro- 
ductive use  and,  in  many  instsmces,  san^ling  becomes  in^iracticable .  Ac- 
cordingly, another  well  is  substituted,  if  available. 

Tests  made  of  ground  water  quality  Include  mineral  and  radio- 
logical determinations.  Hie   frequency  of  san5>ling,  type  of  analysis,  and 
density  of  the  sampling  network  for  mineral  tests  depend  largely  on  the 
conditions  in  the  area  being  monitored.  In  areas  \Aere  water  qviality 
problems  are  known  to  exist  and  where  extensive  use  is  made  of  ground  water 
svrpplies,  sauries  are  taken  one  or  more  times  each  year.  In  areas  where 
limited  use  is  made  of  grovmd  waters,  sangples  are  taken  periodically  vintil 
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sufficient  data  are  collected  to  determine  the  water  quality  of  the  basin 
and  thereafter  as  frequently  as  the  land  development  and  water  use  warrants. 

Radioassays  of  well  waters  axe   made  annually.  In  general,  only 
the  minimum  number  of  wells  necessary  to  show  the  areal  extent  of  problems, 
if  any,  or  to  evaluate  ground  water  conditions,  are  included  in  the  radio- 
logical monitoring  network. 

In  this  report  the  monitored  areas  are  grouped  for  purposes  of 
discussion  by  water  pollution  control  board  regions,  the  boundaries  of 
which,  in  most  cases,  coincide  with  those  of  the  major  drainage  basins  of 
the  State.  Within  these  regions  the  monitored  areas  are  Identified  by 
basin  numbers  which  provide  quick  data  reference  and  permit  machine  pro- 
cessing of  the  data.  The  identifying  basin  numbers  used  in  this  report 
eu*e  based  on  a  decimal  system  in  the  form  0-00.00.  The  number  to  the 
left  of  the  dash  refers  to  the  water  pollution  control  board  region  within 
which  the  basin  is  located.  On  the  right  of  the  dash  the  first  digit  or 
digits  refer  to  the  basin,  vaJ.ley,  or  area.  Digits  to  the  right  of  the 
decimal,  if  any,  refer  to  the  subbasin  number  as  shown  below. 

0-00.00 

TTI subbasin 
basin,  valley,  or  area 

water  pollution  control  board  region 


It  should  be  noted  that  a  "monitored  area"  is  defined  as  that  portion  of 
a  ground  water  basin  which  lies  generally  within  the  limits  of  an  estab- 
lished network  of  monitored  wells.  It  does  not  necessarily  include  the 
entire  ground  water  basin. 

Wells  selected  for  inclusion  in  the  ground  water  quality  moni- 
toring network  are  assigned  numbers  by  township,  range,  and  section, 
based  upon  their  location.  The  numbering  system  is  the  same  as  that 
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utilized  "by  the  United  States  Geological  Survey.  Under  this  system  each 
section  is  divided  into  UO-acre  plots,  which  are  lettered  as  follows: 


D 

C 

B 

A 

E 

F 

G 

H 

M 

L 

K 

J 

N 

P 

Q 

R 

Wells  are  numbered  within  each  of  these  i<0-acre  plots  according  to  the 
order  in  which  they  are  located.  For  example,  a  well  having  a  number 
3N/6E-2UA2  is  located  in  Township  3  North,  Range  6  East,  and  in  Section  2k. 
It  is  further  described  as  the  second  well  identified  in  the  UO-acre  plot 
lettered  A. 

The  information  presented  in  the  text  that  follows  for  each  moni- 
tored area  includes:  a  brief  description  of  the  area  and  the  monitoring 
program;  the  occurrence,  development,  and  beneficial  uses  of  ground  water; 
a  discussion  of  major  waste  discharges;  and  an  evaluation  of  any  signifi- 
cant changes  in  ground  water  quality.  A  map  of  the  monitored  area  shows 
monitored  well  locations  and  known  area  of  ground  water  degradation. 

Following  the  discussions  of  the  monitored  areas  are  two  appen- 
dixes that  present  detailed  information  of  procedures  and  analyses. 
Appendix  A  presents  discussions  of  types  of  mineral  analyses  employed  in 
the  monitoring  program,  of  laboratory  methods  and  procedures  used,  and 
criteria  for  appraising  the  suitability  of  water  for  drinking,  irrigation, 
and  industrial  uses .  Appendix  B  presents  tabulations  of  all  mineral  ana- 
lyses of  samples  collected  in  this  program  during  1961  and  1962,  and 
available  data  on  ground  water  monitoring  wells. 
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QUALITY  OF  GROUND  WATERS 
IN  SOUTHERN  CALIFORNIA,  I96I  AND  I962 


The  mineral  quality  of  ground  water  in  Southern  California  dur- 
ing 1961  and  1962  reflected  the  much  below  normal  rainfall  in  previous 
precipitation  seasons.  The  improvement  in  Groimd  water  quality  notice- 
able in  some  basins  following  the  more  plentiful  rainfall  in  the  I957-I958 
season,  was  later  reversed  by  quality  changes  induced  by  the  dry  weather. 

The  increased  demand  on  ground  water  supplies  due  to  lack  of 
rain  was  accompanied  by  a  general  lowering  of  ground  water  levels.  The 
lowered  water  tables,  or  pressure  surfaces,  reflected  previously  existing 
degradational  effects  on  water  quality  exerted  by  sea-water  intrusion,  by 
inflow  of  poor  quality  waters  from  rocks  and  sediments  ad.jacent  to  or 
underlying  some  valley  fill  areas,  and  by  discharges  of  waste  waters  to 
areas  susceptible  to  percolation  of  these  wastes  to  the  underlying  ground 
water  bodies.  No  new  soiirces  of  degradation  were  discovered  during  196I 
and  1962. 

Considerable  quantities  of  ingoorted  water  were  used  to  axigment 
ground  water  siipplies  in  196I  and  1962.  The  influence  of  the  inported 
water  on  the  ground  water  quality  was  for  the  most  part  indeterminate. 


Central  Coastal  Region  (No.  3) 

The  Central  Coastal  Region  includes  all  of  the  coastal  drainage 
areas  from  the  southern  boundary  of  Pescadero  Creek  Basin  in  San  Mateo 
County  to  the  southeastern  boundary  of  Rincon  Creek  Basin  in  Ventura  County 
as  shown  on  Plate  1.  It  extends  inland  an  average  of  about  50  miles  to  the 
crest  of  the  coastal  mountain  ranges,  and  encompasses  an  area  of  approxi- 
mately 11,000  square  miles.  The  region  is  characterized  by  narrow  coastal 
plains  and  coastal  valleys  with  moderate  slopes  toward  the  ocean,  backed 
by  rugged  mountain  ranges  paralleling  the  coast. 

During  the  period  January  I96I  to  December  1962,  total  precipita- 
tion was  below  normal  and  ground  water  levels  remained  low. 

Valley  areas  in  this  region  depend  largely  on  ground  water  as  a 
source  of  supply,  ajid  approximately  90  percent  of  the  water  requirements 
are  met  by  ground  water  pumping.  Nineteen  ground  water  basins  have  been 
identified  in  this  region,  of  which  18  are  utilized  intensively  to  supply 
irrigation  water.  Six  ground  water  basins  in  this  region  have  been  included 
in  the  statewide  ground  water  monitoring  progreim.  These  areas,  the  number 
of  monitored  wells  in  each,  and  the  sampling  times  &re   listed  in  the  follow- 
ing tabulation. 

Monitored  area  Number  of  wells       Sampling  time 

Pajaro  Valley  (3-2)* 

Gilroy-Hollister  Basin  (3-3)* 

Salinas  Valley  (3-^)* 

Carmel  Valley  (3-?)* 

Santa  Maria  River  Valley  (3-12)  19  April  and  September 

Cuyama  River  Valley  (3-13 )  ih  July  and  September 


*These  ground  water  basins  are  located  in  Northern  and  Central  California 
and  are  discussed  in  Part  I  of  this  bulletin. 


The  quality  of  ground  water  in  the  monitored  areas  covered  by- 
Part  II  of  this  report  showed  no  significant  variations  in  196I  and  I962 
in  comparison  with  previously  existing  conditions. 

Santa  Maria  River  Valley  (3-12) 

The  Santa  Maria  River  Valley  is  located  along  the  San  Luis 
Obispo  and  Santa  Barbara  county  line;  its  boundaries  are  shown  on  Plate  2, 
"Santa  Maria  River  Valley."  The  basin  extends  28  miles  inleuid  from  the 
oceaji  and  includes  an  area  of  about  I80  square  miles.  It  is  traversed  by 
the  Santa  Maria  and  Sisquoc  Rivers. 

Ground  Water  Occurrence.  The  chief  sources  of  ground  water  are 
the  unconsolidated  sediments  of  Pleistocene  and  Recent  age;  namely,  the 
Paso  Robles  formation,  the  Qrcutt  formation,  and  the  Recent  alluvium. 
Santa  Maria  River  Valley  Basin  is  a  free  ground  water  basin  except  in  the 
western  portion,  where  sufficient  fine-grained  alluvium  accumulated  to  form 
a  confining  cap.  Waters  overlying  the  confining  cap  are  either  perched 
or  semiperched.  Well  yields  are  low  near  the  perimeter  of  the  valley, 
increasing  toward  the  center.  Yields  from  wells  range  from  less  than  100 
to  3^000  gpm  and  average  about  1,000  gpm. 

Ground  Water  Development  and  Use.  Ground  water  is  extensively 
developed  in  Santa  Maria  River  VeLLley  emd  supplies  all  water  requirements 
for  irrigation,  domestic,  and  industrial  uses. 

Major  Waste  Discharges.  Brine  wastes  from  oil  production  and 
effluents  from  sewage  treatment  plants  constitute  the  major  waste  discharges 
in  the  Santa  Maria  Valley.  Although  almost  all  of  the  oil  field  brine  wastes 
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are  discharged  to  the  ocean  by  pipeline,  the  possibility  of  pollution  of 
ground  vater  "by  oil  wastes  through  spillage,  defective  casings,  or  per- 
meable sumps  still  remains.  All  of  the  sewage  effluents  in  this  area  are 

discharged  to  ponds  which  are  underlain  by  highly  permeable  materials.  Al- 
though most  of  the  effluent  percolates,  replenishing  the  ground  water  body, 
a  small  amount  of  effluent  is  diverted  from  the  ponds  for  irrigation  uses. 

Monitoring  Progreun.  The  monitoring  progreun  was  initiated  in 
this  area  in  1953  to  detect  changes  in  ground  water  quality  which  might 
restilt  fl"om  surface  disposal  of  oil  industry  wastes.  Sampling  well  cover- 
age originally  encompassed  practically  all  water  wells  in  the  areas  of  oil 
production,  which  are  located  in  the  eastern  or  upper  end  of  the  valley. 
In  1957^  wells  in  the  coastal  region  were  added  to  monitor  an  area  where 
sea-water  intrusion  may  become  a  problem.  Under  a  cooperative  arrange- 
ment between  the  department  and  the  United  States  Geological  Survey  initia- 
ted in  1957,  the  Geological  Survey  assumed  the  task  of  ground  water 
sampling . 

EveJ.uation  of  Water  Quality.  Analyses  of  ground  water  from  Santa 
Maria  River  Valley  wells  in  I96I  and  I962  indicated  a  nearly  uniform  char- 
acter of  water  throughout  the  basin,  predominantly  calcium-magnesium  sulfate 
in  type.  The  waters  were  exceedingly  hard,  and  sulfates  usually  greatly 
exceeded  the  recommended  limit  of  25O  ppm  for  drinking  water.  Analyses  of 
ground  water  ftrom  wells  located  in  the  coastal  region  of  the  Santa  Maria 
River  Valley  Basin  failed  to  show  evidence  of  sea-water  intrusion  in  I960. 
There  was,  however,  a  rather  widespread  area  of  high  nitrate  ground  waters 
in  the  central  portion  of  the  basin  west  of  the  City  of  Santa  Maria.  In 
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the  area  around  the  City  of  Guadalupe,  high  values  for  total  dissolved 
solids,  sulfates,  ajid  total  hardness  were  found.  The  grovuid  waters  are 
class  1  to  class  2  for  irrigation.  Ranges  for  significant  mineral  consti- 
tuents in  1961  and  1962  were  as  follows: 

High     Median      Low 


Total  dissolved  ; 

solids 

1,524 

584     326    ppm 

Chlorides 

166 

69      28    ppm 

Sulfates 

689 

353      27    ppm 

Total  hardness 

919 

205      82    ppm 

Boron 

0.37 

0.13    0.09  ppm 

Nitrates 

46 

15       0.5  ppm 

Percent  sodium 

68 

27      15 

Significant 

Water 

Quality  Changes. 

None  obseiTred. 
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Cuyama  River  Valley  (3-13) 

The  Cuyama  Valley  ground  water  basin  is  located  along  the  Cuyama 
River  in  the  southeast  corner  of  San  Luis  Obispo  County  and  the  northeast 
corner  of  Santa  Barbara  County,  as  shown  on  Plate  3^  "Cuyama  River  Valley." 
This  basin  includes  portions  of  Kern  and  Ventura  Counties  also.  The  basin 
extends  about  35  miles  along  the  Cuyama  River  ranging  in  width  from  one  to 
four  miles  and  encompasses  about  125  square  miles. 

Ground  Water  Occurrence.  Unconsolidated  clay,  silt,  and  gravel, 
3,000  to  14-, 000  feet  in  total  thickness,  compose  the  alluvium,  terrace,  and 
older  continental  deposits  that  supply  nearly  all  the  ground  water  in  this 
area.  The  alluvium  of  Recent  origin  is  most  important  in  the  western  part 
of  the  basin,  whereas  the  older  deposits  are  important  in  the  eastern  por- 
tionj  however,  many  wells  are  perforated  in  both.  Except  for  small  areas 
in  the  south  central  part,  the  ground  waters  are  considered  to  be  uncon- 
fined.  Well  yields  range  from  less  than  600  gpm  to  '+,ii00  gpm  and  average 
about  1,000  gpm.  The  yield  of  wells  is  least  in  the  south  central  portion 
of  the  valley,  while  the  higher  yields  are  obtained  from  wells  in  the 
older  continental  deposits  in  the  eastern  portion  of  the  basin. 

Ground  Water  Development  and  Use.  Ground  water  in  the  Cuyama 
Valley  has  been  extensively  developed  for  irrigation  needs.  More  recently, 
minor  development  has  taken  place  for  relatively  new  oil  industry  and  ex- 
panding domestic  requirements.  Ground  water  supplies  most  of  the  local 

needs . 
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Major  Waste  Discharges.  Oil  industry  wastes  constitute  the 
largest  disposal  operation  in  Cuyama  Valley.  Although  the  majority  of 
these  wastes  are  discharged  to  injection  wells,  ground  water  could  be 
polluted  by  spilleige,  defective  casings,  or  improper  sump  disposaJ.. 
Waters  from  many  springs  and  seeps,  although  not  waste  discharges,  must 
he  considered  as  possible  degraxiation  to  ground  water  quality,  since 
available  data  indicate  that  they  are  much  inferior  in  quality  to  ground 
waters  obtained  from  wells. 

Monitoring  Program.  The  ground  water  monitoring  program  in 
Cuyama  Valley  was  established  in  1953  to  detect  possible  impairment  of 
ground  water  quality  by  oil  industry  wastes  and  mineralized  springs,  prin- 
cipally in  the  northern  and  northwestern  part  of  the  basin. 

Evaluation  of  Water  Quality.  The  character  of  the  ground  water 

is  generally  calcium  sulfate  or  C8lLc ium-magne s ium  sulfate.  The  water  is 

of  inferior  quality  for  domestic  uses  because  it  is  excessively  high  in 

sulfates  and  total  dissolved  solids  and  is  extremely  hard.  The  ground 

waters  are  low  to  moderate  in  boron  content  and  percent  sodium.  Although 

total  mineral  content  is  quite  high,  the  water  is  used  successfully  for 

irrigation  of  a  variety  of  crops.  The  analyses  show  the  following  ranges 

of  important  mineral  constituents: 

High     Median     Low 

Total  dissolved  solids 

Chlorides 

Sulfates 

Total  hardness 

Boron 

Percent  sodium 

Significant  Water  Quality  Changes.  None  observed. 
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k. 

,97'+ 

2,3h6 

812 

ppm 

180 

105 

12 

ppm 

2. 

,707 

1,106 

k9h 

ppm 

2, 

,313 

l,Olif 

58 

ppm 

0. 

69 

0. 

28 

0. 

10 

ppm 

56 

11+ 

13 

Los  Angeles  Region  (No.  h) 

The  Los  Angeles  Region  extends  from  the  southeastern  boundary  of 
the  watershed  of  Rincon  Creek  in  Ventura  County  to  the  Los  Angeles -Orange 
county  boundary,  a  distance  of  about  100  miles.  It  extends  inland  from 
the  Pacific  Ocean  to  the  crest  of  the  coastal  mountains,  ah  average  dis- 
tance of  50  miles,  and  encompasses  an  area  of  about  U,600  square  miles  in 
Ventura  and  Los  Angeles  Counties,  as  shown  on  Plate  1.  The  region  is 
characterized  by  broad  coastal  plains  and  inland  valleys,  backed  by  rugged 
mountainous  topography.  Ventura,  Santa  Clara,  Los  Angeles,  and  San  Gabriel 
Rivers  are  the  principal  streams  in  this  region. 

The  ground  water  supply  of  the  region  has  been  extensively  de- 
veloped, and  in  many  areas  has  been  exploited  beyond  the  point  of  safe 
annual  yield.  Supplemental  water  is  imported  from  Mono  and  Owens  Valleys 
to  the  City  of  Los  Angeles,  and  from  the  Colorado  River  to  areas  within 
The  Metropolitan  Water  District  of  Southern  Calif oraia.  Ground  water, 
however,  still  supplies  about  50  percent  of  the  water  beneficially  used 
in  this  large  and  rapidly  growing  metropolitan  area. 

Sixteen  ground  water  basins,  and  53  subbasins,  have  been  identi- 
fied in  the  Los  Angeles  Region.  The  following  five  basins,  subbasins,  or 
areas,  have  conditions  warranting  their  inclusion  in  the  monitoring  program: 

Number 
Monitored  area  of  wells       Sampling  time 

Oxnard  Plain  Pressure  Area  (if-U.Ol)      17        Spring  and  fall 

West  Coast  Basin  (1<-11.02) 

Santa  Monica  Bay  area  9        Spring  sind  fall 

Howthorne-Gardena  area  7        March  and  October 

Torrance  area  7        March  and  October 
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Number 
Monitored  area  of  veils  Sampling  time 

Central  Basin  Pressure  Area 
(^-11.03)  and  Los  Angeles 
Forebay  Area  (il-lLOii^)  k  June  and  December 

Main  San  Gabriel  Basin 

(i^-13.0l)  8  April  and  December 

Precipitation  for  the  1961-1962  period  was  considerably  below 
normal  and  ground  water  levels  continued  to  be  low.  Along  the  coastal  mar- 
gins of  the  Oxnard  Plain  Basin  in  Ventura  County,  the  ground  water  pressure 
surface  sloped  downward  from  sea  level  to  elevations  of  50  to  100  feet 
below  sea  level  at  points  5  to  10  miles  inland.  This  landward  slope  made 
possible  the  continued  intrusion  of  sea  water  into  fresh  ground  water 
aquifers  of  these  basins.  In  the  West  Coast  Basin,  efforts  to  halt  sea- 
water  intrusion  and  to  artificially  replenish  underground  reservoirs  with 
imported  water  were  reinforced  by  the  organization  of  a  water  replenishment 
district  covering  the  Los  Angeles  County  Coastal  Plain. 

No  new  pollution  sources  were  found  in  I96I  and  1962,  and  pollu- 
tion effects  were  generally  less  noticeable  than  in  previous  years  of 
record,  due  mainly  to  local  governmental  control  of  industrial  waste  dis- 
posal practices  in  the  past  few  years. 

Oxnard  Plain  Pressure  Area  (i;-^.Cl) 

The  Oxnard  Plain  Basin  underlies  a  gently  sloping  plain,  roughly 
triangular  in  shape,  comprising  about  73  square  miles  of  the  coastal  por- 
tion of  Ventura  County.  The  basin  borders  the  Pacific  Ocean  for  a  distance 
of  about  16  miles  and  is  bounded  on  the  north  by  the  Santa  Clara  River,  and 
on  the  southeast  by  foothills  of  the  Santa  Monica  Mountains;  its  boundaries 
are  shown  on  Plate  k,    "Oxnard  Plain  Pressure  Area." 
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Ground  Water  Occurrence .  Continental  and  marine  sediments  are 
the  chief  sources  of  ground  water  in  this  area,  however,  a  few  wells  are 
supplied  from  fractured  Tertiary  volcanic  rocks.  The  main  water-bearing 
zones  from  the  shallowest  downward  are  the  Oxnard,  the  Mugu,  the  Hueneme, 
and  the  Fox  Canyon  aquifers.  All  of  these  aquifers  are  believed  to  be 
open  to  the  sea.  Along  the  coastal  portion  of  the  basin,  the  aquifers 
are  confined  and  form  a  pressure  area.  A  semiperched  ground  water  body, 
consisting  chiefly  of  poor  quality  return  irrigation  water,  exists  in  the 
western  portion  of  the  basin  near  Oxnard.  The  yield  of  wells  in  the  Oxnard 
Plain  Basin  ranges  from  900  to  1,100  gpm. 

Ground  Water  Development  and  Uses .  Ground  water  has  been  exten- 
sively developed  to  the  point  of  serious  overdraft.  It  is  the  primary 
water  supply  for  irrigation,  municipal,  and  industrial  uses  in  the  area. 

Major  Waste  Discharges.  The  major  waste  discharges  in  the  Oxnard 
Plain  Basin  are  domestic  sewage,  industrial  waste  waters,  and  minor  quan- 
tities of  oil  field  wastes.  These  wastes  are  discharged  to  the  ocean  by 
pipeline  after  treatment  in  sewage  treatment  plants  located  in  Oxnard  and 
Port  Hueneme. 

Monitoring  Progreun.  The  monitoring  program  in  the  Oxnard  Plain 
Pressure  Area  was  initiated  in  1953  to  observe  changes  in  the  quality  of 
ground  water  produced  by,  and  to  determine  the  extent  of,  sea-water  intru- 
sion in  the  vicinity  of  Port  Hueneme  and  Point  Mugu. 

Evaluation  of  Water  Quality.  Permeable  deposits  overlying  the 
clay  cap  which  confines  the  Oxnard  aquifer  in  the  pressure  area  contain 
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poor  quality  waters  consisting  chiefly  of  irrigation  return  water.  The 
character  is  similar  to  that  in  deeper  aquifers,  but  high  concentrations 
of  soluble  minerals  render  it  unsuitable  for  domestic  use,  and  class  2 
or  3  for  irrigation  use.  A  drainage  system  has  been  constructed  to  dis- 
charge this  water  to  the  ocean.  There  is  no  discernible  evidence  at  present 
that  these  perched  waters  have  penetrated  the  deeper  aquifers,  but  this 
may  possibly  occur  if  ground  water  levels  become  sufficiently  low. 

Available  analyses  show  a  similarity  in  character  of  waters  in 
the  Oxnard,  Mugu,  Hueneme,  and  Fox  Canyon  aquifers.  The  character  is  cal- 
cium to  calcium-sodium  sulfate  and  sulfate-bicarbonate  usually,  and  calcium- 
magnesium  sulfate  in  limited  areas.  In  areas  of  sea-water  intrusion,  the 
character  of  the  waters  is  sodium  chloride. 

Ground  waters  from  the  Fox  Canyon  aquifer  are  slightly  higher  in 
total  dissolved  solids  than  Oxnard  aquifer  waters.  However,  boron  is 
higher  in  the  Oxnard  aquifer  waters,  placing  them  in  class  2  for  irrigation 
use.  The  ground  waters  of  all  these  deeper  aquifers  generally  exceed  drink- 
ing water  standards  for  total  dissolved  solids  and  sulfate  content.  Elec- 
trical conductance  data  place  these  waters  predominantly  in  class  2  for 
irrigation  use.  In  I96I  and  1962,  the  mineral  content  of  waters  in  the 
forebay  area  and  contiguous  portions  of  the  pressure  area  was  greater  than 
that  of  waters  in  the  main  part  of  the  basin.  This  higher  mineral  content 
in  the  forebay  areas  reflected  the  surface  recharge  water  quality. 

In  general,  the  ground  waters  in  the  Oxnard  Plain  area  are  suitable 
for  irrigation  of  most  crops  except  those  sensitive  to  boron.  The  waters 
are  very  hard  and  considered  marginal  for  domestic  use  because  of  their 
high  sulfate  content. 
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The  analyses  of  the  grovmd  waters  of  the  Oxnard  Plain  Pressure 
Area  show  the  following  ranges  for  important  mineral  constituents: 

High        Median      Loir 


Total  dissolved 

solids 

13,790 

962 

57^    ppm 

Chlorides 

6,175 

52 

37    ppm 

Sulfates 

1,008 

391 

227    ppm 

Total  hardness 

5,523 

1»83 

29^    ppm 

Boron 

0.95 

0. 

63 

0.40  ppm 

Percent  sodium 

55 

30 

16 

Significant  Water  Quality  Changes. 

None 

observed. 
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West  Coast  Basin  (4-11.02) 

West  Coast  Basin  is  located  in  the  southern  part  of  Los  Angeles 
County  along  the  coast  between  the  Cities  of  Santa  Jtonica  and  Long  Beach. 
It  is  about  19  miles  long,  has  an  average  width  of  9  miles,  and  includes 
an  area  of  about  I60  square  miles.  About  80  percent  of  the  surface  is  a 
gently  rolling,  slightly  eroded  marine  plain,  while  bordering  highlands 
constitute  the  remainder.  Ihe  boundaries  of  the  basin  are  shown  on  Plate  5* 
"West  Coast  Basin." 

Ground  Water  Occurrence.  The  principal  water-bearing  deposits 
eire  of  Pleistocene  and  Recent  age  eind  consist  of  alternating  layers  of 
relatively  fine-grained  and  coarse-grained  fluvial  sediments.  The  coarse- 
grained layers  yield  ground  water  readily  to  wells  and  are  the  producing 
aquifers  of  the  basin.  These  aquifers  can  conveniently  be  divided  into  an 
itpper  and  lower  group. 

The  upper  groiip  of  aquifers  consists  of  sun  area  of  semiperched 
ground  water  in  the  central  portion  of  the  basin  and  the  Gaspur,  Gardena, 
and  Gage  aquifers.  The  ground  water  production  from  this  group  is  of  di- 
minishing importance  because  the  water  quality  is  generally  marginal  or 
unsuitable  for  established  beneficial  uses. 

The  lower  groitp  is  composed  of  the  I^ynwood  eind  Silverado  aquifers. 
These  aquifers  contain  ground  water  of  good  quality  and  continue  to  supply 
a  lairge  part  of  local  water  needs. 

Along  the  Santa  MDnica  Bay,  both  groups  m?rge  to  form  essentially 
one  aquifer  which  outcrops  in  the  floor  of  the  bay.  In  this  eirea  sea- 
water  intrusion  of  the  fresh  grovmd  water  supply  has  occurred. 
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Depths  to  the  aquifers  vary  from  50  to  1,200  feet.  Yield  of 
wells  ranges  from  300  to  2,000  gpm,  and  averages  about  500  gpm. 

Ground  Water  Development  and  Use.  Ground  vater  is  extensively 
developed  in  the  West  Coast  Basin,  supplying  agricultural,  industrial,  and 
domestic  requirements.  Cultural  development  has  changed  over  the  last  20 
years  from  typically  agricultural  to  metropolitan  and  industrial.  Petro- 
leum production,  oil  refining,  aircraft  manufacture,  and  related  industries 
are  concentrated  in  the  basin.  Ground  vater  supplies  about  ^4^0  percent  of 
the  water  requirements  of  the  basin;  the  rest  is  provided  by  imported 
water. 

Major  Waste  Discharges.  The  major  waste  discharges  in  the  West 
Coast  Basin  are  oil  wastes  from  the  large  oil  fields  and  refineries  in 
the  area,  and  industrial  and  domestic  sewage.  Although  most  of  the  oil 
wastes  are  discharged  to  the  ocean  by  pipeline,  the  problem  of  possible 
degradation  of  ground  water  through  defective  casing,  spillage,  or  use  of 
sumps  still  exists.  Industrial  and  domestic  sewage  is  treated  at  sewage 
treatment  plants  and  discharged  to  the  ocean. 

Monitoring  Program.  The  san5)ling  program  in  the  West  Coast    ^ 
Basin  monitors-  the  ground  water  quality  in  the  area  of  sea-water  intrusion 
along  Santa  Monica  Bay  and  two  areas  where  industrial  waste  discharges 
would  have  an  effect  on  ground  water  quality,  namely,  the  Hawthorne- 
Gardena  area  and  the  Torrance  area.  Each  of  these  areas  is  discussed 
separately  in  the  presentation  that  follows. 
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Santa  Monica  Bay  Area 

The  area  monitored  for  sea-water  intrusion  borders  the  coast- 
line of  Santa  Monica  Bay.  Wells  selected  for  the  monitoring  program  are 
situated  in  an  area  of  about  15  square  miles,  from  the  northerly  limit  of 
the  City  of  El  Segundo  southward  to  the  vicinity  of  the  City  of  Redondo 
Beach.  Obtaining  water  samples  from  the  same  well  over  a  long  period  of 
time  has  presented  a  problem  in  this  area  because  soon  after  a  well 
shows  prominent  effects  of  salt-water  intrusion,  it  is  generally  removed 
from  use  by  the  owner,  and  routine  sampling  becomes  impractical.  When 
available,  other  wells  axe  substituted  for  those  removed  from  the  sam- 
pling program.  Ssunples  of  the  water  from  wells  without  pumps  are  obtained 
periodically  by  Department  of  Water  Resources  and  Los  Angeles  County  Flood 
Control  District  mobile  pumping  equipment. 

Evaluation  of  Water  Quality.  The  mineral  character  of  the 
ground  water  not  influenced  by  sea-water  intrusion  is  sodium  bicarbonate 
to  calcium  bicarbonate.  In  the  area  of  sea -water  intrusion,  the  character 
of  water  shifts  to  sodium  chloride.  The  water  is  hard  to  very  hard  and  is 
low  in  sulfates  generally.  The  lower  total  dissolved  solids  values  are 
found  outside  of  the  sea -water  intruded  area.  The  analyses  of  the  ground 
water  of  the  Santa  Monica  Bay  area  for  I96I  and  I962  show  the  following 
ranges  for  important  mineral  constituents: 

High        Median      Low 


Total  dissolved 

solids 

22,080 

71+3 

ii50   ppm 

Chlorides 

12, 500 

156 

76   ppm 

Sulfates 

1,520 

76 

2.5  ppm 

Total  hardness 

6,390 

2k7 

105   ppm 

Percent  sodium 

70 

37 

27   ppm 
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significant  Water  Quality  Changes.  None  observed, 

Havthoine-Gardena  Area 

This  monitored  area  extends  approximately  from  Florence  Avenue, 
north  of  the  City  of  Inglewood,  to  190th  Street  on  the  south,  and  from 
Sepulveda  Boulevard  on  the  west  to  Alameda  Boulevard  on  the  east.  Ground 
water  monitoring  in  the  Hawthorne-Gstrdena  area  was  initiated  in  1953  as 
a  result  of  a  recommendation  by  a  committee  of  interested  local  govern- 
mental \mits  \riiich  conducted  a  svirvey  of  industrial  waste  disposal  in 
this  area  under  the  direction  of  the  Los  Angeles  Regional  Water  Pollu- 
tion Control  Board,  The  monitoring  program  is  designed  to  detect  any 
degradation  of  ground  water  qtoality  which  may  result  from  past  or  present 
oil  well,  oil  refinery  and  other  industrial  wastes  discharged  to  surface 
channels  and  sumps. 

Evaluation  of  Water  Quality.  The  character  of  the  ground  water 
varies  from  calcium  bicarbonate  to  calcium- sodium  bicarbonate  chloride. 
The  ground  water  in  the  deeper  zones  is  moderately  hard  to  very  hard,  but 
is  suitable  for  prevailing  beneficial  uses. 

Significant  Water  Quality  Changes.  None  observed, 

Torrance  Area 

This  monitored  area  in  the  West  Coast  Basin  occupies  approxi- 
mately 30  square  miles  of  the  coastal  plain  and  is  bordered  by  190th 
Street  on  the  north.  Pacific  Coast  Highway  on  the  south.  Main  Street  on 
the  east,  and  Santa  Monica  Bay  on  the  west.  The  monitoring  program  in 
this  area  was  instituted  at  the  recommendation  of  the  Los  Angeles  Regional 
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Water  Pollution  Board  following  a  survey  in  industrial  waste  discharges 
in  1953  suad  195'<-.  Ground  water  quality  is  monitored  to  follow  the  effects 
resulting  from  the  past  and  present  disposal  of  industrial  wastes. 

Evaluation  of  Water  Quality.  The  mineral  character  of  ground 
water  from  the  Torrance  area  varies  widely.  Sodium  and  calcium  are  pre- 
dominant cations,  while  bicarbonate  and  sulphate  predominate  among  the 
anions.  Waters  in  the  Gardena  aquifer  show  evidences  of  local  impairment 
in  the  eastern  part  of  the  monitored  area.  The  ground  waters  are  gener- 
ally moderately  hard  to  very  hard,  and  range  from  good  to  unsuitable  for 
municipal  and  industrial  uses.  Ground  waters  in  the  deeper  aquifers 
range  from  good  to  excellent  quality  for  all  beneficial  uses. 

In  1961  and  1962,  analyses  of  ground  waters  of  the  Torrance 

area  show  the  following  ranges  for  important  mineral  constituents: 

High         Median       Low 

Total  dissolved  solids 

Chlorides 

Sulfates 

Total  hardness 

Percent  sodium 

Significant  Water  Quality  Changes.  Total  dissolved  solids  and 
sulfates  showed  a  definite  increase.  The  cause  is  indeterminate  at  this 
time. 


1,311 

791 

605 

ppm 

225 

98.5 

52 
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kk2 

22U 

1.0 
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652 

152.5 

92 
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Central  Basin  Pressure  Area  (U-II.03)  and 
Los  Angeles  Forebay  Area  (U-ll.Qtj-) 

The  Central  Basin  is  located  in  the  south  central  portion  of 
Los  Angeles  County.  It  is  bounded  by  the  Hollywood  Basin  on  the  north, 
the  West  Coast  Basin  on  the  west,  the  Anaheim  Basin  of  Orange  County  on 
the  south,  and  a  series  of  low  hills  on  the  east.  The  Central  Basin  is 
subdivided  into  four  areas:  the  Los  Angeles  Forebay  Area,  the  Montebello 
Forebay  Area,  the  Whittler  Area,  and  the  Central  Basin  Pressure  Area.  Of 
these  four  areas,  the  ground  water  monitoring  program  is  conducted  in  por- 
tions of  the  Central  Basin  Pressure  Area  (U-II.03)  and  the  Los  Angeles 
Forebay  Area  (i4--11.0i4-)  only.  The  monitored  area  is  shown  on  Plate  6, 
"Central  Basin  Pressure  Area  and  Los  Angeles  Forebay  Area." 

Except  for  the  portion  of  the  basin  abutting  the  hills  on  the 
northeast,  the  predominant  topography  of  the  two  areas  monitored  is  that 
of  a  gently  sloping  plain,  extending  approximately  25  miles  from  the  Los 
Angeles-Orange  county  line  northwesterly  to  the  vicinity  of  the  Santa 
Monica  Mountains.  It  has  an  average  width  of  12  miles  and  encompasses 
an  area  of  about  220  square  miles. 

Ground  Water  Occurrence.  The  principal  sources  of  ground  water 
are  the  Recent  and  Pleistocene  sediments.  Ground  water  in  the  Los  Angeles 
Forebay  Area  is  unconfined.  Clay  strata  overlying  the  aquifers  in  the  Cen- 
tral Basin  Pressure  Area  confine  ground  waters  under  hydrostatic  pressure. 
Wells  yield  up  to  5^000  gallons  per  minute  but  average  about  5OO  gallons 
per  minute. 

Ground  Water  Development  and  Use.  Ground  water  is  extensively 
developed  to  supply  municipal  and  industrial  requirements.  There  is  little 
irrigated  agriculture  remaining  in  the  Central  Basin. 
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Major  Waste  Discharges.  Industrial  waste  waters  and  domestic 
sewage  constitute  the  major  waste  discharges.  These  wastes  are  discharged 
to  the  ocean  by  sewers  after  treatment  at  a  local  sewage  treatment  plant. 
Disposal  of  brine  wastes  to  injection  wells  from  a  few  small  oil  fields 
in  the  area  present  a  minor  threat  of  ground  water  pollution. 

Monitoring  Program.  The  ground  water  monitoring  program  is  con- 
cerned with  an  area  of  about  30  square  miles,  southwest  of  the  industrial 
complex  centered  in  the  City  of  Vernon,  and  overlying  portions  of  both  the 
Los  Angeles  Forebay  Area  and  Central  Basin  Pressure  Area. 

An  investigation  of  industrial  waste  pollution  of  ground  water 
in  this  area  was  conducted  by  the  Los  Angeles  Regional  Water  Pollution 
Control  Board  in  1950-  Water  from  33  wells  was  found  to  exhibit  hydrocar- 
bon tastes  and  odors,  increased  mineralization,  or  both.  Although  the 
findings  in  the  investigation  were  not  conclusive,  the  data  indicated  that 
the  source  of  pollution  was  industrial  wastes  discharged  to  the  ground  sur- 
face which  gravitated  to  the  water-bearing  zones  directly,  or  possibly 
through  defective  or  nonused  wells.  Monitoring  was  instituted  to  observe 
the  duration  of  the  pollution  in  ground  waters  and  to  detect  and  follow 
quality  changes  that  might  occur  in  deeper  aquifers  as  a  result  of  down- 
ward migration  of  the  affected  waters. 

Evaluation  of  Water  Quality.  Mineral  analyses  of  ground  water 
samples  obtained  over  the  past  seven  years  show  that  the  character  of 
ground  water  ranged  from  calcium  bicarbonate  to  calcium  bicarbonate- 
sulfate.  Analyses  of  samples  collected  from  monitoring  wells  in  I96I 
and  1962  showed  the  following  ranges  for  important  mineral  constituents: 
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k^o 

ij-00  ppm 

41 

30  ppm 

283 

25U  ppm 

107 

71  ppm 

26 

25 

High        Median     Lov 

Total  dissolved  solids  576 

Chlorides  62 

Total  hardness  355 

Sulfates  181 

Percent  sodium  k2 

Although  hydrocarbon  tastes  and  odors  have  been  noted  at  times,  the  water 

is  generally  suitable  for  prevailing  beneficial  uses. 

Significant  Water  Quality  Changes.  None  observed. 


Main  San  Gabriel  Basin  (U-I3.OI) 

The  Main  San  Gabriel  Basin  is  an  interior  valley  in  the  east 
central  portion  of  Los  Angeles  County;  its  boundaries  are  shown  on  Plate  J, 
"Main  San  Gabriel  Basin."  The  basin  occupies  the  valley  between  the  San 
Gabriel  Mountains  on  the  north,  the  San  Jose  and  the  Puente  Hills  on  the 
east  and  southwest,  and  the  Merced  Hills  on  the  south  and  west.  The  val- 
ley floor  slopes  gently  to  the  southwest.  The  basin  averages  about  nine 
miles  in  width  and  encompasses  an  area  of  approximately  II5  square  miles. 

Ground  Water  Occurrence.  The  principal  source  of  ground  water 
is  alluvium  deposited  from  Pleistocene  to  Recent  times .  In  general,  the 
aquifer  is  a  thick  section  of  unconsolidated  sediments  and  the  ground  water 
is  unconfined.  Wells  yield  up  to  5^500  gallons  per  minute  auid  average 
about  1,000  gallons  per  minute. 

Ground  Water  Development  and  Use.  The  ground  water  in  the  Main 
San  Gabriel  Basin  has  been  extensively  developed  and  supplies  all  the  eigri- 
cultural,  domestic,  and  industrial  requirements.  The  area  has  changed  during 
the  last  15  years  from  mainly  agricultural  to  metropolitan  and  industrial  in 
nature.  Water  levels  have  dropped  substantially  in  recent  years  due  to  a 
protracted  period  of  low  precipitation  and  reduced  recharge. 

Major  Waste  Discharges.  The  major  waste  discharges  are  indus- 
trial and  sewage  wastes,  and  domestic  rubbish  and  garbage.  Most  of  the 
domestic  and  industrial  sewage  wastes  are  collected  by  the  sewerage  system 
of  the  County  Sanitation  Districts  of  Los  Angeles  County  and  discharged  to 
the  ocean.  Disposal  of  rubbish  and  garbage  in  a  number  of  abandoned  gravel 
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pits  excavated  in  the  highly  permeable  alluvium  of  the  basin  is  widely 
practiced.  Past  di'sposal  practices  have  posed  the  threat  of  ground  water 
pollution  if  the  decoii5)osable  refuse  should  be  saturated  by  high  water 
levels  or  percolation  of  applied  water  as  rainfall.  Joint  efforts  by 
this  department  and  regional  water  pollution  control  boards  are  being 
made  to  determine  the  effects  of  gaseous  and  liquid  products  of  deconipo- 
sition  on  underlying  ground  waters. 

Monitoring  Program.  The  monitoring  program  was  instituted  in 
1953  "to  investigate  the  influence  on  groiond  water  quality  of  a  rapid 
change  from  agricultural  use  of  land  to  urbaja  and  suburban  development. 
A  lag  in  providing  waste  disposal  facilities  for  the  rapidly  growing  pop- 
ulation presented  a  threat  to  ground  water  quality.  It  now  appears  that 
one  of  greatest  hazards  is  the  potential  pollution  of  ground  water  by  the 
disposal  of  decomposable  refuse  in  the  alluvium  of  the  basin. 

Eveiluation  of  Water  Quality.  MinereuL  einalyses  of  ground  water 
samples  show  that  the  character  of  the  ground  water  is  predominantly 
calcium  bicarbonate.  Althoiigh  the  waters  are  hard  to  very  hard,  they  are 
generally  suitable  for  prevailing  beneficial  uses. 

In  1961  and  1962  the  ranges  for  significant  mineral  constituents 
were: 

High     Median      Low 


Total  dissolved  solids 

75^ 

386 

285  ppm 

Chlorides 

92 

k6 

12  ppm 

Nitrates 

k6 

25 
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Total  hardness 

k6l 

335 

178  ppm 

Sulfates 
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39 

10  ppm 
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Water 

Quality  Chamges. 

None 

observed. 
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Lahontan  Region  (No.  6) 

The  Lahontan  Region  is  a  part  of  the  Great  Basin  of  the  Western 
United  States.   It  con5)rises  all  drainage  basins  in  California  east  of  the 
Central  Valley  sind  South  Coastal  areas,  except  those  basins  in  the  south- 
western part  of  the  State  which  drain  to  the  Salton  Sea  or  the  Colorado 
River . 

The  region  has  an   area  of  approximately  33^000  square  miles  and 
extends  about  500  miles  along  the  eastern  boundary  of  the  State  from  the 
Oregon  state  line  on  the  north  to  the  San  Bernardino  and  San  Gabriel  Moim- 
tains  on  the  south.  It  is  bounded  on  the  west  by  the  Sierra  Nevada  Range 
and.  the  Tehachapi  Mountains,  and  on  the  east  by  the  California-Nevada  state 
line.  The  region  encon^jasses  all  of  Mono  and  Inyo  Counties  and  parts  of 
Kern,  Los  Angeles  and  San  Bernardino  Counties,  as  shown  on  Plate  1. 

The  names  of  the  monitored  areas,  the  number  of  monitored  wells 
in  each  basin  sampled  in  196I  and  I962,  and  the  time  of  sangjling  are  listed 
in  the  following  tabulation. 

Monitored  Area       Number  of  Wells  Sang)led 


Surprise  Valley  (6-1 )* 
Madeline  Plains  (6-2)* 
Honey  Lake  Valley  (6-4)* 
South  Tahoe  Valley  (6-5-01)* 
North  Tahoe  Veilley  (6-5-02)* 
Carson  Valley  (6-6)* 
Truckee  Valley  (6-67)* 
Topaz  Valley  (6-7)* 
Bridgeport  Valley  (6-8)* 
Lower  Mojave  River  Valley 
(6-Uo)  Barstow  to  Yermo 


11 


Sagipling  Time 

July 
August 
August 
September 
September 
September 
September 
September 
September 
March,  August, 
ajad  December 


*These  groimd  water  basins  are  located  in  Northern  California  and  will  be 
discussed  in  Part  I  of  this  bulletin. 
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Precipitation  varies  from  sparse  to  abundant  in  various  parts  of 
the  region  due  to  extreme  differences  in  latitude  and  elevation.  Usually 
precipitation  occurs  in  the  winter  season,  but  summer  storms  of  cloudburst 
proportions  occasionally  arise.  The  period  I96I-62  saw  normal  precipita- 
tion for  most  areas. 

All  basins  in  this  region  drain  interiorly.  Several  very  large 
dry  lakes  are  foimd  in  basin  depressions  in  the  southern  desert  portion. 
Twelve  hydrographic  provinces  comprise  the  main  watershed  areas,  and 
60  ground  water  basins  have  been  identified  in  the  region. 

Ground  water  provides  most  of  the  water  used  in  the  southern 
portion  of  the  Lahontan  Region,  and  where  it  is  extensively  developed,  the 
ground  water  levels  are  falling.  Use  of  water  is  shifting  slightly  in 
emphasis  from  irrigation  to  municipal  and  industrial  uses.  Boron  mining 
companies  which  produce  80  percent  of  the  world's  supply  of  boron,  are 
lairge  users  of  ground  water  in  Region  6.  In  Antelope  Valley,  military 
bases  and  aircraft  and  missile  production  form  a  substantial  part  of  the 
economy.  However,  considerable  areas  of  irrigated  agricultiire  are  still 
found  there  as  well  as  in  Fremont  Valley  and  along  the  Mojave  River. 

Because  of  taste,  odor,  and  foaming  problems,  the  ground  water 
monitoring  program  for  the  Lahontan  Region  is  concentrated  in  the  Lower 
Mojave  River  Valley  between  Barstow  ajnd  Yermo.  In  this  area,  11  wells  are 
sampled  three  times  a  year,  in  March,  August,  and  December. 

Lower  Mojave  River  Valley  {6-hO),   Barstow  to  Yermo 

Lower  Mojave  River  Valley  extends  from  the  river  narrows  near 
Barstow  25  miles  eastward  along  the  river  channel  as  shown  on  Plate  8, 
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"Lower  Mojave  River  Valley-Barstow  to  Yermo."  The  basin  is  bounded  on  the 
north  by  hills  that  rise  abruptly  along  the  southern  extent  of  the  Water- 
man Thrust  fault.  The  southern  boundary  is  a  ridge  with  a  maximum  eleva- 
tion of  3,130  feet  composed  of  a  thick  deposit  of  Pleistocene  alluvium. 
The  eastern  limit  of  the  basin  is  formed  by  a  complex  of  interbedded  vol- 
canic and  sedimentary  rocks  that  rise  abriiptly  from  the  river's  floodplain 
along  an  erosional  escarpment.  The  basin  varies  in  width  from  two  to  seven 
miles,  and  encon5)asses  about  I60  squajre  miles. 

Groiind  Water  Occurrence.  The  upper  portion  of  the  Lower  Mojave 
River  ground  water  basin  is  a  narrow  and  shallow  deposit  of  river  alluvium 
adjacent  to  and  overlying  nonwater-bearing  rocks.  The  base  of  the  Recent 
alluvium  is  about  200  feet  below  the  ground  surface.  A  few  wells  are  deeper 
and  produce  some  water  from  the  underlying  and  adjacent  older  alluvium.  The 
aquifers  are  unconfined.  Groxind  water  near  the  river  is  generally  found 
within  20  feet  from  the  surface,  and  seasonal  variations  are  usually  less 
than  20  feet. 

Ground  Water  Development  and  Use.  Ground  water  currently  supplies 
eill  prevailing  beneficial  uses.  Ground  water  is  used  for  domestic  and  muni- 
cipal, industrial,  and  irrigation  purposes.  Military  bases  and  railroad  re- 
pair shops  are  large  industrial  users. 

Major  Waste  Discharges.  Major  waste  discharges  are  domestic  sew- 
age from  the  City  of  Barstow  and  the  military  establishments,  and  industrieil 
wastes  in  the  vicinity  of  Barstow  and  Daggett.  The  sewage  effluent  from  the 
Barstow  sewage  treatment  plant  is  used  for  irrigation,  and  overflow  is  dis- 
charged to  the  Mojave  River  channel.  Industrial  waste  from  railroad  shops 
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and  yards  is  treated  in  settling  and  skimming  ponds,  and  the  effluent  is 
discharged  to  the  river  channel. 

Significant  quantities  of  synthetic  detergents,  petroleum  pro- 
ducts, phenols,  hexavalent  chromium,  and  relatively  high  fluoride  and 
boron  concentrations  have  "been  identified  in  these  waste  waters  at  various 
times. 

Monitoring  Program.  Complaints  of  tastes  and  odors  in  well 
waters  in  the  vicinity  of  Bar stow  prompted  an  Investigation  conducted  hy 
the  State  Division  of  Water  Reso\irces  in  1951  and  1952,  at  the  request  of 
the  Lahontan  Regional  Water  Pollution  Control  Board.  Although  no  evidence 
of  pollution  was  found  in  the  investigation,  the  monitoring  program  was 
established  in  195^  to  detect  possible  pollution  of  ground  water  supplies 
by  sewage  and  industrial  waste  discharges  into  the  Mojave  River  channel, 
or  degradation  by  inflow  of  poor  quality  ground  water  from  the  older  allu- 
vium of  the  foothills  on  the  south. 

In  1961  and  I962,  sampling  was  intensified  to  obtain  additional 
data  for  a  joint  report  of  the  board  and  the  Department  of  Water  Resources. 
The  State  Department  of  Public  Health  conducted  studies  of  taste  and  odor 
problems  in  the  investigation,  and  the  Bureau  of  Sanitary  Engineering  made 
saxdtary  surveys  in  the  area. 

Areas  where  taste,  odor,  aiid  foaming  problems  occurred  extended 
for  about  2-1/2  miles  down  the  river  from  points  of  major  waste  discharges. 
Ihe  areas  affected  by  these  quality  problems  are  shown  on  Plate  8. 

Evaluation  of  Water  Q^ality.  The  ground  waters  in  the  Recent 
alluvium  of  the  river  channel  axe  sodixim-calcium  bicarbonate  in  character 
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and  are  generally  of  good  quality  for  prevailing  beneficial  uses,  but 
fluoride  is  sometimes  high  in  an  area  south  of  the  river  and  east  of 
Bar stow. 

Water  in  the  older  alluvium  is  predominantly  sodium  sulfate  in 
type.  The  water  often  exceeds  recommended  limits  for  drinking  water  in 
total  dissolved  solids,  and  fluoride.  It  varies  from  hard  to  very  hard 
water.  It  is  usually  class  2  and  sometimes  class  3  irrigation  water,  and 
is  very  often  high  in  boron  content. 

Analyses  of  ground  water  saag)les  obtained  in  I96I  and  I962 
showed  the  following  ranges  for  significant  mineral  constituents: 

High     Median        Low 


Total  dissolved 

solids 

1     9^ 

hlk 

217   ppm 

Chlorides 

129 

51 

18   ppm 

Sulfates 

220 

82 

24   ppm 

Boron 

1.3 

.21 

0.2  ppm 

Nitrates 

21.0 

2.8 

1.0  ppm 

Total  hardness 

U02 

191 

100   ppm 

Percent  sodium 

64.3 

46 

37 

Significant 

Water 

Quality  C3ianges 

.  None 

observed. 
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Colorado  River  Basin  Region  (No.  7) 

Bie  Colorado  River  Basin  Region  is  paxt  of  the  California  desert 
area.  It  is  bounded  on  the  north  by  a  series  of  mountain  ridges  which 
separate  it  from  the  Mojave  River  watershed  area,  on  the  east  by  the 
California-NevaxLa  state  line  and  the  Colorado  Mver,  on  the  south  by  the 
United  States-Mexico  International  Boundary,  and  on  the  west  by  the  Pen- 
insular and  San  Jacinto  Ranges  and  the  San  Bernardino  Mountains.   (See 
Plate  1). 

The  region  encon$>asses  all  of  lD5>erial  County,  and  psuiis  of  San 
Bernardino,  Riverside,  and  San  Diego  Counties.  The  region's  average  width 
is  about  125  miles,  its  average  leiigth  is  about  I50  miles,  and  it  encom- 
passes an  area  of  about  19*370  square  miles. 

Topography  of  the  region  is  characterized  by  a  number  of  broad 
valleys  ajid  isolated  mountain  ranges.  Most  of  the  region  drains  to  the 
Colorado  River  or  to  the  Salton  Sea.  However,  there  are  some  basins  that 
have  interior  drainage  and  contain  dry  Isikes  at  their  lowest  elevations. 
Some  of  these  dry  lakes  are  several  square  miles  in  extent.  In  all,  ^4^6 
ground  water  basins  have  been  defined  in  this  region. 

Precipitation  is  meager  in  this  region.  Much  of  the  rainfall 
occurs  in  the  winter  season,  but  summer  storms  of  cloudburst  proportions 
are  frequent.  In  the  I96I-62  period  total  precipitation  was  somewhat 
below  normal  and  ground  water  levels  continued  to  be  low. 

Ground  water  is  used  primarily  for  irrigation  in  several  basins, 
although  Colorado  River  water  is  in5)orted  for  irrigation  use  in  areas 
within  the  region.   Some  ground  water  is  used  for  mining  operations,  for  in- 
dustrial uses,  and  for  domestic  uses  in  a  number  of  desert  resort  commvinities. 
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The  grotmd  water  monitoring  program  in  the  Colorado  River  Basin 
Region  is  at  present  limited  to  the  southern  portion  of  the  Coachella 
Valley.  In  this  area,  11  we3J.s  are  san5)led  twice  a  year,  in  June  and 
December. 

Coachella  Valley  Basin  (7-21)  (South  End) 

The  Coachella  Valley  is  located  in  Riverside  County  in  the 
northerly  end  of  a  great,  elongated  depression  named  the  Salton  Sink.  It 
extends  from  the  vicinity  of  Banning,  75  miles  southeasterly  to  the  Salton 
Sea,  as  shown  on  Plate  9,    "Coachella  Valley  (South  End)."  The  basin 
ranges  in  width  from  an  average  of  about  3  miles  in  the  northwesterly  por- 
tion to  approximately  20  miles  at  Salton  Sea,  and  has  an  area  of  about 
680  square  miles.  The  Salton  Sea  and  a  large  part  of  the  area  monitored 
are  below  sea  level. 

Ground  Water  Occurrence.  The  principal  ground  water  producing 
sediments  of  Coachella  Valley  are  unconsolidated  alluvial  debris  consist- 
ing of  gravel,  sand,  and  silt.  Fine-grained  laiebed  sediments  cap  the 
alluvium  in  the  portion  of  the  valley  which  lies  between  the  City  of  Indio 
ajid  the  Salton  Sea.  In  this  area  the  major  aquifers  are  confined.  A 
shallow  zone  of  semiperched  water  that  overlies  the  principal  aquifer 
contains  predominantly  an  accumulation  of  irrigation  return  water  and 
domestic  waste  water.  The  principal  aquifer  is  replenished  by  ground 
water  moving  southeastward  from  the  upper  portion  of  the  basin  where  ground 
water  is  unconfined.  Water  wells  in  the  monitored  area  yield  up  to 
2,000  gallons  per  minute. 
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GroTiM  Water  Development  and  Use.  Extensive  use  of  Colorado 
River  water  for  irrigation  since  19^+9  has  limited  the  need  for  groiind 
water  for  irrigation  in  the  southern  part  of  Coachella  Valley.  However, 
ground  water  is  still  used  extensively  for  domestic  and  industrial  pur- 
poses. Moderate  to  extensive  development  of  ground  water  has  occurred 
in  the  upper  portion  of  the  basin  where  ground  water,  supplemented  by 
local  surface  water  supplies,  meets  all  current  requirements. 

Major  Waste  Discharges.  Irrigation  return  water  constitutes 
the  major  waste  discharge  in  the  area  monitored.  Minor  discharges  are 
sewage  treatment  plant  effluents  used  locally  for  irrigation,  or  dis- 
charged to  the  channel  of  the  Whitewater  River.  Sanitajiy  landfill  methods 
aire  used  at  several  sites  northwest  of  the  City  of  Indio  for  disposal  of 
garbage  and  domestic  inibbish. 

Itonitoring  Program.  Ihe   ground  water  monitoring  program  in 
Coachella  Valley  was  instituted  in  I95U  to  detect  any  changes  in  ground 
water  quality  produced  by  in^jorted  water  or  possible  impairment  resulting 
from  movement  of  degraded  water  from  a  shallow  aquifer  into  a  deeper  aqui- 
fer throxigh  interconnections,  aquifers,  or  through  gravel -packed  or  iii5)ro- 
perly  constructed  or  destroyed  wells. 

Evaluation  of  Water  Quality.  Grotind  water  in  the  upper  portion 
of  the  valley  is  predominantly  calcium  bicarbonate  in  character,  good  to 
excellent  in  quality,  and  low  in  percent  sodium.  Sodium  sulfate  waters 
occur  locally  in  the  vicinity  of  Desert  Hot  Springs  and  Garnet,  are  gen- 
erally imsuitable  for  irrigation  aiid  usually  exceed  drinking  water 
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standards  for  sulfates,  total  dissolved  solids,  and  flvioride.  Ground 
waters  in  the  vicinity  of  Indian  Wells  and  Indio  contain  relatively  high 
concentrations  of  nitrates  from  an  undetermined  soiirce  believed  to  be  of 
natural  origin.  Occasionally,  individiifl.1  wells  in  this  area  exceed  the 
nitrate  content  limit  of  kh  ppm  recommended  by  the  United  States  Public 
Health  Service  for  drinking  water  standards. 

The  ground  water  character  shifts  toward  sodium  bicarbonate  or 
sulfate  in  the  southerly  portion  of  the  basin,  and  percent  sodium  ranges 
to  more  than  90  in  ground  water  from  wells  near  Sal ton  Sea.  Ihe  high 
percent  sodium  renders  the  water  generally  unsuitable  for  irrigation. 
Limited  data  indicate  that  water  in  the  semiperched  zone  is  highly  miner- 
alized due  to  the  concentration  of  soluble  minerals. 

The  higher  values  for  total  dissolved  solids,  chloride,  sulfate, 
and  total  hardness  concentrations  seem  to  be  located  on  the  western  side 
of  the  basin  while  the  higher  values  for  fluoride  concentrations  seem  to 
be  located  on  the  eastern  side  of  the  basin,  with  the  exception  of  the 
Desert  Hot  Springs  subbasin  where  fliiorides  generally  range  from  8  to 
10  ppm. 

The  analyses  of  groiind  water  collected  in  I96I  and  I962  show 
the  following  ranges  for  significant  constituents: 

High     Median 


Total  dissolved 

solids 

1,290 

438       150   ppm 

Chloride 

416 

38         7   ppm 

Sulfate 

329 

86        23   ppm 

Fluoride 

6.3 

0.6       0.4  ppm 

Nitrates 

13 

5        0.6  ppm 

Totel  hardness 

691 

97        10   ppm 

Percent  sodium 

94 

56       18 

Significant 

Water 

Quality  Changes. 

None  observed. 
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Santa  Ana  Region  (No.  8) 

The  Santa  Ana  Region  encompasses  the  entire  drainage  area  of 
the  Santa  Ana  River,  as  shown  on  Plate  1.  It  includes  portions  of  San 
Bernardino,  Riverside,  and  Orsinge  Counties  and  has  an  area  of  approxi- 
mately 2,800  square  miles.  Mountain  remges  and  hills  bound  the  region  on 
the  northeast  and  southeast;  the  Pacific  Ocean  bounds  it  on  the  southwest, 
ajid  the  Los  Angeles -Orange  county  line  marks  its  northwestern  boundary  on 
the  coastal  plain.  The  Santa  Ana  River  traverses  the  region  in  a  south- 
westerly direction  from  the  Sein  Bernardino  MDuntains  through  the  Upper 
Santa  Ana  Valley,  across  the  Orange  County  Coastal  Plain,  and  flows  to 
the  ocean  near  Newport  Beach. 

Nine  ground  water  basins  and  27  subbasins  have  been  identified 

in  the  region,  3  of  which  have  ground  water  quality  problems  that  warrant 

their  inclusion  in  the  ground  water  nonitoring  program.  The  basins,  the 

number  of  wells  sampled  in  each,  and  the  times  of  san5)ling  are  listed  in 

the  following  tabulation. 

Monitored  Area 

Anaheim  Basin  Pressure 
Area  (8-1.01) 

Chino  Basin  (8-2.01) 

Bunker  Hill  Basin  (8-2.06) 

The  native  quality  of  ground  water  in  the  Upper  Santa  Ana  Valley 
has  been  generally  good  to  marginal.  Poorer  quality  waters  are  found  in 
a  few  limited  areas.  Records  of  mineral  analyses  indicate  that  a  sma.1 1 
but  noticeable  general  increase  in  mineral  concentrations  has  occurred 
in  the  valley  in  the  past  thirty  years. 
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Number  of  Well  s 

Sampled 

Sangiling  Time 

22 

April  and 
September 

8 

^feLy,  October 
and  December 

7 

March  and 
September 

All  waste  water  in  the  upper  valley  is  discharged  to  the  ground 
surface  or  to  stream  channels,  and  deep  percolation  of  these  waste  waters 
constitutes  involuntary  reclajnation  and  a  source  of  recharge  to  ground 
water. 

Surface  and  ground  water  outflow  from  the  upper  valley  consti- 
tutes the  principal  natural  source  of  recharge  of  ground  water  in  the 
Orange  Coxmty  Coastal  Plain.  Mast  waste  waters  originating  on  the  coastal 
plain  are  discharged  to  the  ocean.  Currently,  Colorado  River  water  is 
imported  and  spreeui  along  the  Santa  Ana  River  to  recharge  the  ground  water 
supplies;  this  source  has  provided  the  greatest  amount  of  recharge  water 
in  recent  years.  Colorado  River  water  is  also  distributed  directly  to  the 
water  users;  however,  ground  water  supplies  about  80  percent  of  the  water 
required  for  prevailing  beneficieil  uses.  Garound  water  levels  remain  below 
sea  level  along  the  coast  in  spite  of  the  large  ground  water  recharge  pro- 
gram and  sea  water  continues  to  invade  the  fresh  ground  water  aquifers  in 
the  coastal  plain. 

The  Santa  Ana  Region  has  been  subject  to  below  normal  precipi- 
tation for  a  period  of  several  years,  broken  only  by  above  normal  preci- 
pitation during  the  1957-58  rainfall  season.  During  the  I96I-62  period, 
precipitation  was  below  normal  and  groiind  water  levels  continued  to  be 
low. 

Anaheim  Basin  Pressure  Area  (8-1.01) 

Anaheim  Basin  Pressure  Area,  designated  East  Coastal  Plain  Pres- 
sure Area  in  previous  reports  of  this  series,  is  the  seaward  portion  of 
the  Orange  County  Coastal  Plain.  It  extends  from  the  Los  Angeles  county 
line  on  the  northwest,  15  miles  along  the  ocean  front  to  the  San  Joaquin 
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Hills  on  the  south.  Its  average  inland  width  is  about  10  miles,  and  its 

area  is  about  l80  square  miles.  The  monitored  area  is  shown  on  Plate  10, 

"Anaheim  Basin  Pressure  Area." 

The  topography  is  that  of  a  low,  gently  sloping  coastal  plain, 

with  a  series  of  mesas  along  the  coastal  margin  separated  by  gaps.   Santa 

Ana  River  traverses  the  plain,  and  flows  to  the  ocean  through  Santa  Ana 

Gap  just  north  of  Newport  Beach. 

Ground  Water  Occurrence.  The  major  water-bearing  deposits  in- 
clude continental  and  marine  sediments  of  Recent,  Pleistocene,  and  Plio- 
cene age.  In  these  sediments  several  aquifers  have  been  identified,  one 
below  another.  At  the  surface  there  is  an  unconfined  body  of  perched 
water  consisting  leirgely  of  irrigation  return  and  other  waste  waters  above 
the  confining  sediments  of  the  deeper  aquifers.  In  order  of  depth  these 
principal  aquifers  are  the  Talbert  aquifer  of  Recent  age  in  Santa  Ana  Gap, 
and  its  correlative  Bolsa  aquifer  in  the  northwesterly  portion  of  the 
basin,  ranging  from  about  50  feet  to  nearly  200  feet  below  the  ground 
surface;  the  Alpha,  Beta,  Meadowlark  and  Lamb  aquifers  in  the  Pleistocene 
deposits,  ranging  in  depth  to  about  600  feet;  the  Pleistocene  Silverado 
aquifer  which  may  reach  depths  exceeding  1,000  feet;  and  the  "Pico  Aquifer" 
of  Pliocene  age  ranging  to  more  than  3,000  feet.  In  the  principal  aqiii- 
fers  well  yields  range  iip  to  2,000  gallons  per  minute. 

The  principal  aquifers  reach  their  greatest  depths  and  thick- 
nesses in  the  central  portion  of  the  basin,  and  extend  to  the  ocean  be- 
tween and  beneath  the  coastal  mesas.  Faults  parallel  to  the  coastline 
impede  sea  water  inflow  to  the  Pleistocene  and  Pliocene  aquifers  but  not, 
however,  to  the  Recent  sediments. 
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GrouM  Water  Development  and  Use.  Ground  water  resources  axe 
extensively  developed  and  production  exceeds  safe  yield.  Irrigated  agri- 
culture is  the  principal  user  of  ground  water,  but  rapid  urban  develop- 
ment is  sxipplanting  former  agricultviral  lands.  Water  demand  is  increasing 
along  with  population  growth.  Imported  water  supplements  ground  water 
used  for  domestic  and  industrial  purposes.  In5)orted  water  is  also  spread 
in  the  Santa  Ana  Forebay  area  for  replenishment  of  ground  water. 

Major  Waste  Discharges.  Municipal  wastes  are  collected  by  sew- 
ers and  discheirged  to  the  ocean  after  treatment.  A  limited  amoxint  of 
sewage  treatment  plant  effluent  is  used  for  irrigation.  Brines  produced 
by  the  petroleum  industry  are  conveyed  to  the  ocean  by  pipelines.  Past 
disposal  of  oil  brines  to  unlined  earth  sud5)s  continues  to  influence 
ground  water  quality  adversely  in  certain  areas. 

Monitoring  Program.  The  monitoring  program  was  instituted  in 
1953  to  detect  aiiy  extension  of  areas  adversely  affected  by  past  oil 
field  brine  disposal  aiad  to  report  on  the  status  of  sea- water  intrusion. 

Evaluation  of  Water  Quality.  The  mineral  quality  of  native 
ground  water  is  generally  good  to  excellent.  The  character  of  water  in 
the  Recent  and  upper  Pleistocene  deposits  is  generally  calcivun  bicarbon- 
ate. Percent  sodium  increases  with  depth  to  a  marked  degree  in  the  lower 
Pleistocene  and  upper  Pliocene  deposits  and  the  character  of  these  waters 
is  predominantly  sodium  bicarbonate. 

Ranges  of  significant  constituents  from  I96I  and  I962  analyses 
of  ground  water  samples  are: 
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High     Median        Low 


Total  dissolved 

solids 

;     9,241 

393       201+ 

ppm 

Chloride 

3,190 

21        7.9 

ppm 

Sulfate 

165 

31         0.2 

ppm 

Total  hardness 

302 

273       50 

ppm 

Boron 

0.U6 

.08        .02 

ppm 

Nitrates 

3.9 

3.7      0.00 

ppm 

Percent  sodliim 

9h 

k2                 8.9 

Significant 

Water 

Quality  Chaxiges. 

None  observed. 
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Chlno  Basin  (8-2.01) 

Chino  Basin,  is  located  in  the  northwestern  part  of  the  Upper 
Santa  Ana  Valley.  It  is  hounded  hy  the  San  Gahriel  Mountains  on  the 
north,  Puente  Hills  on  the  west  and  southwest,  Juriipa  Mountains,  Pedley 
Hills  and  Santa  Ana  River  on  the  south,  and  suh surface  harriers  on  the 
east.  !Ehe  basin  is  about  20  miles  in  length,  12  miles  in  width,  and  has 
an  area  of  237  square  miles.  As  shown  on  Plate  11,  "Chino  Basin,"  the 
major  portion  of  the  Chino  Basin  is  in  San  Bernardino  County,  its  southern 
part  is  in  Riverside  Coxmty,  and  a  small  western  fringe  is  in  Los  Angeles 
Coimty . 

Hie  principal  stream  draining  the  Chino  Basin  is  Chino  Creek, 
which,  together  with  several  small  streams,  flows  from  the  San  Gabriel 
Mountains  southward  across  the  Chino  Basin  to  the  Santa  Ana  River.  The 
Santa  Ana  River  flows  westerly  along  the  southern  margin  of  the  basin. 

Ground  Water  Occurrence.  Ground  water  is  obtained  from  the 
alluvial  sediments  in  the  basin.  These  sediments  are  of  Recent  ajid  Pleis- 
tocene age  and  con5>rise,  essentially,  a  single  aquifer.  In  the  iipper  por- 
tion of  the  valley  the  sediments  consist  chiefly  of  coarse  gravels,  and 
ground  water  is  unconfined.  Along  the  southwestern  margin  of  the  valley, 
ground  water  is  confined  under  pressure  by  fine-grained  floodplain  sedi- 
ments. Faults  along  the  northeasterly  boundary  of  the  basin  iii5)ede  ground 
water  inflow  from  adjacent  basins.  Wells  yield  from  135  gpni  to  more  than 
1,800  gpm. 

Ground  Water  Development  and  Use.  Development  of  ground  water 
for  agricultural  and  municipal  uses  is  extensive,  and  a  general  condition 
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of  overdraft  exists.  The  greatest  amount  is  used  by  irrigated  agricul- 
ture; however,  the  development  of  industrieil  and  residential  areas  is 
increasing  the  demand  on  the  groxind  water  supply.  Colorado  River  water 
is  imported  to  supplement  ground  water  siipplles,  and  minor  amounts  of 
ground  water  are  in5)orted  to  or  exported  from  the  basin. 

Major  Waste  Discharges.  Domestic  sewage  and  industrial  waste 
water  consisting  of  cooling  water,  food  processing,  and  aircraft  washing 
wastes,  constitute  the  major  waste  discharges.  Almost  all  waste  waters 
in  the  basin  are  returned  to  the  land  for  disposal  or  are  used  for  irri- 
gation. A  substantial  quantity  of  waste  water  is  imported  from  the  City 
of  PLLverside  for  irrigation,  while  a  minor  amount  of  waste  water  is  ex- 
ported to  the  Pomona  tri-city  sewage  treatment  plant  in  Pomona. 

Hexavalent  chromium  and  phenolic  con^pounds  in  ground  water  have 
been  traced  to  industrial  waste  disposal  in  the  past.  In  I96I  and  I962, 
there  were  no  indications  that  these  constituents  continued  to  present 
water  quality  problems. 

Monitoring  Program.  The  monitoring  program  was  instituted  in 
1953  to  detect  possible  impairment  of  ground  water  quality  that  could 
resialt  from  local  disposal  of  domestic  and  industrial  wastes,  deep  perco- 
lation of  irrigation  water,  or  use  of  water  imported  from  the  Colorado 
River.  Wells  for  monitoring  were  selected  from  among  wells  located  near 
significant  waste  discharges. 

Evaluation  of  Water  Quality.  The  native  ground  water  quality 
was  generally  good  to  excellent  for  all  prevailing  beneficial  uses.  It 
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was  predominantly  calcium-bicarbonate  in  character  and  moderately  haird 
to  very  hard  water.  The   waters  were  usually  class  1  for  irrigation  use 
and  acceptable  for  domestic  use. 

Harder  waters  containing  greater  concentrations  of  total  dis- 
solved solids  are  found  in  the  southwestern  portion  of  the  basin,  reflect- 
ing the  high  mineral  content  of  runoff  from  Puente  Hills. 

Ranges  for  significant  constituents  in  I96I  and  I962  are: 

High     Median       Low 


Total  dissolved 

solids 

703 

256 

211   ppm 

Chloride 

59 

25 

9   ppm 

Nitrates 

17 

9.8 

2.3  ppm 

Sulfates 

58 

25 

5   ppm 

Total  hardness 

479 

178 

lUl   ppm 

Percent  sodium 

2lt 

20.5 

20.1 

Significant  Water 

Quality  Changes. 

None  observed. 
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Bunker  Hill  Basin  (8-2.06) 

The  Bunker  Hill  Basin  is  situated  in  the  Upper  Santa  Ana  Valley, 
and  extends  20  miles  along  the  lower  slopes  of  the  San  Bernardino  Mountains 
which  bound  it  on  the  north.   Its  average  width  is  about  8  miles,  and  its 
area  is  about  92  square  miles.  The  basin  boundairies  are  shown  on  Plate  12, 
"Bunker  Hill  Basin." 

The  Santa  Ana  River  and  its  tributary  streams,  including  Warm 
Creek  and  City  Creek,  drain  the  basin.  The  river  flows  southwesterly 
across  the  basin  and  -into  the  Colton  Basin  through  the  Colton  Narrows 
southwest  of  the  City  of  San  Bernardino. 

There  are  a  number  of  faults  in  the  basin  which  affect  the 
movement  of  ground  water.  The  most  important  of  these  is  the  San  Jacinto 
faxilt  which  forms  the  southwestern  boundary  of  the  basin  smd  controls 
subsurface  outflow  into  the  Colton  Basin. 

Ground  Water  Occurrence.  GroiHid  water  is  obtained  from  alluvial 
sediments  of  Recent  and  Pleistocene  age  which  increase  in  thickness  from 
zero  at  the  foot  of  the  mountains  to  about  1,000  feet  in  the  southwestern 
portion.  Near  the  mountains,  coarse  gravels  represent  the  sediments  in 
coalescing  alluvial  cones  below  the  mountain  canyons  and  free  ground  water 
conditions  prevail.  In  the  southwest  portion,  interbedded  permeable  and 
relatively  impermeable  strata  create  an  area  of  confined  ground  water. 
Well  yields  range  from  l80  to  1,200  gpm. 

Ground  Water  Development  and  Use.  Ground  water  is  developed  ex- 
tensively for  agriciJ-tural  and  municipal  needs;  it  provides  for  almost  all 
local  requirements  and,  in  addition,  large  volumes  are  exported  from  the 
basin  for  use  in  adjacent  areas. 
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Major  Waste  Discharges.   Industrial  wastes  aind  domestic  sewage 
constitute  the  major  waste  discharges.  These  wastes  are  discharged  to 
the  surface  of  the  land  or  to  stream  channels. 

Monitoring  Program.  The  monitoring  program  was  instituted  in 
1953  after  an  investigation  by  the  Division  of  Water  Resources  found  that 
waste  discharges  to  the  ground  surface  from  a  zeolite  manufacturing  plant 
near  the  City  of  San  Bernardino,  had  adversely  affected  the  grovmd  water 
in  the  vicinity  of  the  plant.  Additional  wells  were  later  selected  to 
monitor  possible  effects  on  ground  water  quality  of  discharges  of  waste 
waters  to  the  land  from  a  military  air  base  and  from  the  City  of  Redlands 
sewage  treatment  plant. 

Evaluation  of  Water  Quality.  The  character  of  ground  water  in 
the  Bunker  Hill  Basin  is  predominantly  calcium  carbonate.  It  ranges  from 
moderately  hard  to  very  hard  water,  but  meets  the  standards  recommended 
for  mineral  quality  of  drinking  water,  and  is  class  1  for  irrigation  use. 

Ranges  in  concentrations  of  significant  constituents  in  I96I  and 

1962  are: 

High     Median      Low 

Total  dissolved  solids 

Chlorides 

Nitrates 

Sulfates 

Total  hardness 

Percent  sodium 

Significant  Water  Quality  Chaj^es.  None  observed. 


972 

284 

148   ppm 

28 

Ik 

8   ppm 

25 

9.3 

2.9  ppm 

k2k 

27 

6   ppm 

2,Oil5 

790 

376   ppm 

27 

16.4 

4 
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San  Diego  Region  (No.  9) 
Ttxe   San  Diego  Region  is  the  drainage  area  of  streams  flowing 
to  the  oceein  between  the  City  of  Corona  Del  Mar  in  Orange  Coxmty  and  the 
California-Mexico  boundary.  As  shown  on  Plate  1,  its  boundaries  include 
portions  of  Orange,  Riverside,  and  San  Diego  Counties.  It  extends  about 
90  miles  along  the  coast,  its  average  width  is  about  45  miles,  and   its 
area  is  approximately  3^830  square  miles.  Most  of  its  surface  is  moun- 
tainous or  hilly  except  for  a  narrow  coastal  belt  which  slopes  gently  to 
the  ocean  emd  consists  of  a  number  of  wave-cut  terraces  or  mesas. 

Ground  water  is  found  in  the  alluvium  of  the  stream  valleys  or 
shallow  alluvial  fill  of  inlajid  valleys.  Fifty-fovir  basins  have  been 
identified  in  the  region;  however,  only  three  areas  axe   included  in  the 
monitoring  program.  These  three  areas,  the  number  of  wells  san5)led  in 
each,  and  the  san5)ling  times  are  listed  in  the  following  tabulation. 
Monitored  area  Mo.  of  wells         Saiig)llng  time 

San  Luis  Rey  Valley 

Mission  Basin  (9-7-01)  10  February  and  December 

El  Cajon  Valley  (9-l6)  k  P^tII   and  December 

Tia  Juana  Valley  Basin  (9-19)  7  ^ril  and  November 

Precipitation  during  the  I96I-I962  period  was  below  normal. 
Both  surface  and  underground  water  storeige  declined.  Only  small  increases 
in  aversige  mineral  content  are  indicated  by  analyses  of  ground  water  sam- 
ples collected  in  I96I  and  I962  for  ground  waters  in  the  San  Luis  Rey 
Valley  Mission  Basin  or  El  Cajon  Valley,  but  increases  in  the  ranges  of 
certain  constituents  showed  that  areal  differences  in  quality  within 
these  basins  were  becoming  more  prominent.  In  the  Tia  Juana  Valley  Basin, 
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a  signlf iceint  increase  in  average  mineral  content  was  shown  by  196I  and 
1962  ground  water  analyses  data. 

Increasing  availability  and  distribution  of  Colorado  River 
water  in  the  coastal  areas  have  mini mi  zed  dependence  on  local  ground  water 
supplies.  However,  the  ground  water  basins  are  gaining  in  importance 
as  reservoirs  for  storage  of  excess  ingport  water  as  well  as  local  water. 

Mission  Basin,  San  Luis  Rey  Valley  (9-7. 01) 

The  Mission  Basin  occupies  the  lower,  or  oceanward,  end  of  the 
San  Luis  Rey  River  Valley  in  San  Diego  County.  It  extends  from  the  ocean 
eight  miles  inland  to  the  Bonsall  Narrows.  The  width  of  the  basin  varies 
from  one  to  two  miles  and  its  area  is  about  six  square  miles.   Its  bound- 
aries are  shown  on  Plate  I3,  "San  Luis  Rey  Valley,  Mission  Basin. " 

Ground  Water  Occurrence.  Groimd  water  is  obtained  primarily 
from  the  vmconsolidated  Recent  and  Pleistocene  age  alluvium  along  the  San 
Luis  Rey  River  Channel.  The  Recent  alluvium,  consisting  of  highly  perme- 
able sands  and  gravels,  is  chiefly  unconfined,  but  near  the  ocean  fine- 
grained sediments  partially  confine  ground  water  in  that  area.  The 
alluvium  extends  into  the  ocean  and  is  open  to  intrusion  by  sea  water. 

Underlying  and  flanking  the  alluvium  are  deposits  of  marine 
sediments  consisting  of  slightly  cemented  sands  with  occasional  beds  of 
shale  or  sandy  shale.  These  marine  deposits,  which  are  only  slightly 
permeable,  contain  connate  water,  poor  in  quality  and  high  in  chlorides. 

The  yield  from  wells  in  the  alluvium  range  up  to  2,l8o  gpm  and 
average  500  gpm. 
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Ground  Water  Development  and  Use.  Ground  water  is  extensively 
developed  for  irrigation  and  about  25  percent  of  the  municipal  vater  re- 
quirements of  the  Cities  of  Oceanside  and  Carlsbad  is  obtained  from  wells 
in  the  basin.  As  a  result  of  these  developments,  a  condition  of  overdraft 
exists  in  the  coastal  portion  of  the  basin. 

Major  Waste  Discharges.  The  major  waste  discharge  is  the  efflu- 
ent from  the  City  of  Oceanside  sewage  treatment  plant  that  is  imported  to 
the  basin  by  pipeline  and  pumped  into  Whelan  Lake.  The  effluent  has  been 
used  for  irrigation  following  oxidation  treatment  in  Whelan  Lake.  In 
October  1958,  ground  water  replenishment  operations  were  begun  by  discharge 
of  effluent  from  controlled  outlets  of  the  lake  to  spreading  grounds  in 
the  San  Luis  Rey  River  Channel.  This  practice  is  still  continued. 

A  significant  waste  discharge  occurred  from  a  sand  and  gravel 
washing  operation  which  utilizes  saline  ground  water.  Formerly  the  waste 
was  discharged  at  a  point  about  O.5  mile  from  the  ocean  into  a  single  pond, 
but  it  is  now  discharged  to  the  river  channel  in  a  spreading  operation. 

Monitoring  Program.  A  ground  water  monitoring  program  was  in- 
stituted in  1953  to  study  water  quality  effects  resulting  from  sea-water 
intrusion,  inflow  of  connate  waters  from  marine  sediments  which  underlie 
and  flank  the  river  alluvium,  and  salt  balance. 

Evaluation  of  Water  Quality.  The  character  of  water  in  the 
basin  is  extremely  variable.  Calcium,  sodium,  bicarbonate,  and  chloride 
ions,  predominate.  The  water  is  hard  to  very  hard  and  high  in  total  dis- 
solved solids  and  chloride.  The  quality  varies  from  good  to  unacceptable 
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according  to  the  drinking  water  standards  and  from  class  2  to  class  3 

for  irrigation.  Analyses  of  ground  vater  samples  obtained  in  I96O  show 

the  following  ranges  for  significant  mineral  constituents: 

High     Median       Low 

Total  dissolved  solids  '+,730  1,706  9^+0  ppm 

Chlorides  l,8i^0  466  2U9  ppm 

Sulfates  639  241+  78  ppm 

Total  hardness  2,045  790  376  ppm 

Significant  Water  Quality  Changes.  Comparison  of  ground  water 
analyses  collected  in  I96I  and  1962  with  those  of  I96O  show  that  ground 
water  levels  have  declined  and  a  general  deterioration  of  quality  has 
occurred.  This  is  due  in  part  to  use  and  reuse  of  the  ground  water  for 
irrigation,  sea-water  intrusion,  and  subnormal  rainfall.  Mission  Basin 
received  only  kO   percent  of  its  50-year  mean  precipitation  during  I96O 
and  1961. 
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El  Cajon  Valley  (9-16) 

The  El  CaJon  Valley  is  a  small  basin  in  San  Diego  County  about 
10  miles  east  of  the  City  of  San  Diego;  its  boundaries  are  shown  on  Plate 
Ik,    "El  Cajon  Valley."  It  is  about  k   miles  wide  and  5  miles  long,  and  has 
an  area  of  about  22  square  miles.  The  basin  is  bounded  by  low  hills,  and 
opens  into  San  Diego  River  Valley.  Forester  Creek,  which  is  tributary  to 
San  Diego  River,  drains  the  basin. 

Ground  Water  Occurrence.  Ground  water  is  obtained  principally 
from  fractured  and  weathered  zones  in  crystalline  rocks.  The  Recent  al- 
luvium, which  extends  throughout  the  basin  to  depths  of  about  50  feet  in 
some  areas,  is  practically  devoid  of  water.  Sediments  of  Tertiary  age 
yield  very  little  water  because  their  permeabilities  are  low.  Well  yields 
range  from  1  to  300  gpm. 

Ground  Water  Development  and  Use.  Ground  water  development  is 
extensive  for  domestic  uses  and  to  a  lesser  extent  for  agricultural  and 
municipal  supplies.  Ground  water  is  insufficient  to  meet  demand,  and 
Colorado  River  water  is  imported  as  a  supplementary  supply. 

Major  Waste  Discharges.  Effluent  waste  waters  from  two  sewage 
treatment  plants  constitute  the  major  waste  discharges.  The  effluents 
are  used  for  irrigation  of  parks  and  golf  courses,  and  overflow  is  dis- 
charged to  Forester  Creek. 

Monitoring  Program.  The  monitoring  program  was  initiated  in 
1953  "to  detect  changes  in  ground  water  quality  which  might  occur  due  to 
waste  discharges,  reuse  of  ground  water,  and  importation  of  Colorado  River 
water . 
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Evaluation  of  Water  Quality.  .  Ground  water  in  the  basin  is  pre- 
dominantly sodium  chloride  or  sodium-calcium  chloride  in  character.  The 
water  is  hard  to  very  hard  and  high  in  total  dissolved  solids,  chloride, 
emd  nitrate  content.  Total  dissolved  solids  and  chloride  content  gener- 
ally exceed  the  accepted  standards  for  drinking  watier.  Analyses  of  ground 
water  samples  obtained  in  I96I  and  1962  show  the  following  ranges  for 
significant  mineral  constituents : 

High     Median       Low 


Total  dissolved  solids      l,l8l 

987 

704  ppm 

Chlorides                  ^7^1 

223 

170  ppm 

Nitrates                   115 

95 

35  ppm 

Sulfates                   376 

203 

I3U  ppm 

Total  hardness              679 

ii03 

263  ppm 

Percent  sodium               5I 

50 

U7 

Significant  Water  Quality  Changes 

.  None 

observed. 
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Tia  Juana  Valley  Basin  (9-19) 

The  Tia  Juana  Valley  Basin  is  located  on  the  California -Mexico 
■boundary.  It  extends  from  the  ocean  in  San  Diego  County  inland  along  the 
Tia  Juana  River  into  Mexico.  In  California  the  basin  is  about  5  miles  in 
length,  averages  1.5  miles  in  vd.dth,  and  has  an  area  of  about  7  square  miles. 
The  basin  boundaries  are  shown  on  Plate  15,  "Tia  Juana  Valley  Basin." 

Ground  Water  Occurrence.  Ground  water  is  found  in  the  alluvium 
which  underlies  the  Tia  Juana  River  channel.  Hydrologic  observations  in- 
dicate the  presence  of  a  shallow  water-bearing  zone  overlying  a  deeper 
zone  in  most  of  the  monitored  area  near  the  ocean.  Both  zones  are  composed 
of  alluvial  sediments,  but  the  low  permeability  of  the  upper  zone  gives  the 
lower  zone  the  characteristics  of  a  pressure  aquifer.  Only  one  zone  exists 
in  the  inland  portion  of  the  monitored  area.  Well  yields  range  from  60  to 
l,i+00  gallons  per  minute. 

Ground  Water  Development  and  Use.  Ground  water  is  extensively 
developed  for  irrigation.  Lesser  amounts  are  used  for  municipal  and  do- 
mestic needs.  Ground  water  supplies  all  uses  in  the  basin. 

Storage  of  ground  water  is  highly  responsive  to  recharge  condi- 
tions and  use.  In  periods  of  low  rainfall,  use  of  water  lowers  ground  water 
levels  to  below  sea  level  and  induces  intrusion  of  sea  water. 

Major  Waste  Discharges.  The  major  waste  discharge  is  sewage  from 
the  City  of  San  Ysidro.  After  processing  at  the  city's  sewage  treatment 
plant,  it  was  conveyed  to  the  ocean  by  pipeline  in  I96O.  Irrigation  waste 
water  readily  percolates  to  the  ground  water  body. 
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Monitoring  Program.  The  monitored  area  is  the  portion  of  the 
hasin  within  California.  It  was  included  in  the  monitoring  progrsjn  in 
1953  to  follow  the  advance  of  salt-water  intrusion  noticed  in  coastal 
wells  in  19^7- 

Evaluation  of  Water  Quality.  The  ground  water  is  sodium  chloride 
in  character  and  is  very  hard.  It  often  exceeds  the  United  States  Public 
Health  Service's  "Recommended  Maximum  Limits"  for  drinking  water  in  total 
dissolved  solids,  chlorides,  sulfates  and  fluorides.  It  is  very  often 
class  2  irrigation  water  because  of  its  high  heron  content.  Although  poor 
in  mineral  quality,  it  is  used  successfully  for  agricultural  and  domestic 
purposes.  Degrading  influences  are  attributed  to  sea-water  intrusion, 
adverse  salt  balance,  and  Inflow  of  connate  water  from  older  sediments. 

Analyses  of  ground  water  samples  collected  in  I96I  and  I962 
show  the  following  ranges  for  significant  mineral  constituents: 

High     Median        Low 


Total  dissolved 

solids 

23,6U2 

7,5^^3 

2 

,137 

ppm 

Chlorides 

9,006 

2,039 

652 

ppm 

Sulfates 

1,337 

712 

313 

ppm 

Nitrates 

69 

19.0 

16.0 

Total  hardness 

5,113 

1,663 

599 

ppm 

Boron 

1.0 

0.67 

0.22 

ppm 

Percent  sodium 

68 

59 

50 

Significant 

Water 

Quality  Changes.  Comparis 

3  on 

of  ana: 

lysei 

ground  water  ssjnples  collected  in  I96I  and  I962  with  those  of  I96O  shows 
a  general  increase  in  total  dissolved  solids  and  chloride  throughout  the 
basin.  In  I96I  and  1962  the  Tia  Juana  Basin  received  only  Uo  percent  of 
its  50-year  mean  precipitation  and  mineral  concentrations  continued  their 
upward  trend.  Sea -water  intrusion  is  a  suspected  source  of  impairment. 
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Laboratory  Methods  and  Procedures 

Analytical  methods  used  in  the  determination  of  the  various  con- 
stituents in  the  following  tables  conform  generally  to  those  presented  in 
"Standard  Methods  for  the  Examination  of  Water,  Sewage,  and  Industrial 
Wastes, "  a  joint  publication  of  the  American  Public  Health  Association, 
Americaji  Water  Works  Association,  and  the  Federation  of  Sewage  and  Indus- 
trial Wastes  Association,  11th  Edition,  I96O.  Analytical  procedures  des- 
cribed in  "Methods  of  Water  Analyses,  "United  States  Geological  Survey, 
1956,  now  in  preparation  for  publication,  have  been  used  for  the  deter- 
mination of  certain  specific  constituents. 

Table  A-1  indicates  the  constituents  analyzed  in  the  various 
types  of  analyses  performed  in  connection  with  this  program. 

Mineral  analyses  of  the  water  sajnples  were  performed  by  the 
Department  of  Water  Resources  laboratories  located  in  San  Bernardino  and 
Riverside,  by  Terminal  Testing  Laboratories,  Incorporated,  located  in  Los 
Angeles,  or  U.  S.  Agricultural  Consultants  and  Laboratories,  located  in 
Burbank.  Cooperating  agencies  which  collected  saii5)les  and  analyzed  them 
in  their  laboratories  were  Los  Angeles  County  Flood  Control  District,  San 
Bernardino  Coxinty  Flood  Control  District,  Orange  County  Department  of  Agri- 
culture, the  California  Department  of  Public  Health  Laboratory  and  the  Metro- 
politan Water  District  of  Southern  California,  located  in  Los  Angeles.  The 
laboratory  which  conducted  and  reported  each  mineral  analysis  is  indicated 
in  the  right-hand  column  of  the  Mineral  Analyses  Tables.   (Footnote  C) 
Radioactivity  counting  was  performed  by  Terminal  Testing  Laboratories  of 
Los  Angeles,  or  the  California  Disaster  Office  Laboratory,  located  in 
Sacramento. 
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TABLE  A-1 


Types  of  Analysis 


. 

Standard    ; 

;    Partial 

Constituent       ; 

mineral    ; 

;    mineral 

Specific  conductance 

X 

X 

PH^ 

X 

X 

Total  dissolved 

solids 

X 

Percent  sodium 

X 

X 

Temperature^ 

X 

X 

Calcium 

X 

Magnesium 

X 

Sodium 

X 

Potassium 

X 

Carbonate 

X 

X 

Bicarbonate 

X 

X 

Sulfate 

X 

Chloride 

X 

X 

Nitrate 

X 

Fluoride 

X 

Boron 

X 

Silica 

X 

Radiological 


Total  activity 


a.  Field  determination 

b .  Total  activity  determination  is  the  total  alpha,  beta,  and  gamma 

activity. 

The  methods  and  procedures  for  sample  preparation  and  determina- 
tion of  radioactivity  in  ground  water  were  those  currently  recommended  by 
the  United  States  Public  Health  Service's  Robert  A.  Taft  Sanitary  Engineering 
Center,  Cincinnati,  Ohio.  For  uniformity  of  presentation  of  the  results, 
they  have  been  computed  to  the  common  basis  of  total  radioactivity  calcu- 
lated as  alpha  plus  beta  plus  gsjGima  activity,  less  background  activity. 
The  statistical  errors  have  been  converted  to  one  standard  deviation,  in 
micro-micro  curies  (2.22  counts  per  minute)  per  liter  of  water.   The  final 
result  is  expressed  (symbolically)  as  x+y  uuc/l.   This  means  that  in  a 
series  of  determinations  on  the  same  sajnple,  the  value  of  x  should  faJLl 
between  x-y  and  x+y,  90  percent  of  the  time. 


A-2 


Water  Quality  Criteria 
Criteria  used  by  the  Department  of  Water  Resources  in  the  evalu- 
ation of  the  acceptability  of  water  for  the  most  common  beneficial  uses 
are  described  hereinafter.   In  general,  the  values  presented  herein  should 
be  considered  only  as  guides  to  judgment,  and  not  as  absolute  limiting 
standards . 

Criteria  for  Domestic  Water  Use 

Chapter  7  of  the  California  Health  and  Safety  Code  contains  laws 
and  standards  relating  to  domestic  water  supply.   Section  4010-5  of  this 
code  refers  to  the  drinking  water  standards  promulgated  by  the  United 
States  Public  Health  Service  for  water  used  on  interstate  carriers.  These 
criteria  have  been  adopted  by  the  State  of  California.  They  are   set  forth 
in  detail  in  United  States  Public  Health  Drinking  Water  Standards,  I962, 
Public  Health  Service  Publication  No.  956. 

An  additional  factor  with  which  water  users  are  concerned  is 
hardness.  Hardness  is  due  principally  to  calcivun  and  magnesium  salts  and 
is  generally  evidenced  by  inability  to  develop  suds  when  using  soap. 

For  purposes  of  this  report  the  following  three  degrees  of  hard- 
ness have  been  used.  Waters  containing  100  ppm  or  less  of  hardness 
(as  Ca  COo)  are  considered  "soft";  those  containing  101  to  200  ppm  are 
considered  "moderately  hard";  and  those  with  more  than  200  ppm  are  con- 
sidered "very  hard. " 

According  to  Section  5  of  Public  Health  Service  Publication  956, 
chemical  substances  in  drinking  water,  either  natural  or  treated,  shoxild 
not  exceed  the  concentrations  shown  in  Table  A-2. 
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TABLE  A- 2 


LIMITING  CONCENTRATIONS  OF  MINERAL 
CONSTITLFENTS  FOR  DRINKING  WATER 

United  States  Public  Health  Service 
Drinking  Water  Standards,  1962 


Constituent  :       Parts  per  Million 


Mandatory 

Arsenic  (As)  0.05 

Barium  (Ba)  1.0 

Cadmium  (Cd)  0.01 

Chromium  (Hexavalent)  (Cr+6)  0.05 

Cyanide  (CN)  0.2 

Lead  (Pb)  O.O5 

Selenium  (Se)  0.01 

Silver  (Ag)  O.O5 

Recommended  but  not  mandatory 

Alkyl  benzene  sulfonate  (ABS)  O.5 

Arsenic  (As)  0.01 

Chloride  (Cl)  250. 
Copper  (Cu)  1. 

Carbon  chloroform  extract  (CCE)  0.2 

Cyanide  (CN)  0.01 

Iron  (Fe)  O.3 

Manganese  (Mn)  O.O5 

Nitrate  (No_)  k^. 
Phenols    ^  0.001 

Sulfate  (SO^^)  250. 

Total  dissolved  solids  500. 
Zinc  (Zn)  5> 
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Interim  standards  for  certain  mineral  constituents  have  recently- 
been  adopted  by  the  California  State  Board  of  Public  Health.   Based  on 
these  standards,  temporary  permits  may  be  issued  for  drinking  water  fail- 
ing to  meet  the  United  States  Public  Health  Service  Drinking  V/ater  Stand- 
ards, provided  the  mineral  constituents  in  the  following  tabulation  are 
not  exceeded. 

UPPER  LIMITS  OF  TOTAL  SOLIDS  AND  SELECTED  MINERALS  IN 
DRINKING  WATER  AS  DELIVERED  TO  THE  CONSUMER 

Permit  Temporary  Permit 

Total  solids  500  (1,000)*  1,500  ppm 

Sulfates  (SOi^)  250  (500)*  600  ppm 

Chlorides  (Cl)  250  (500)*  600  ppm 

Magnesium  (Mg)  125  (125)*  150  ppm 

Limits  may  be  established  for  any  organic  mineral  substances 
if  their  presence  in  water  renders  it  hazardous,  in  the  judgment  of  state 
or  local  health  authorities . 

The  California  State  Board  of  Health  has  defined  maximum  safe 
amounts  of  fluoride  ion  in  drinking  water  in  relation  to  mean  annual 
temperature . 


Mean  Monthly  Maximum 

Mean  Annual  Temperature 

Fluoride 

Ion  Concentration 

in  °F 

in  ppm 

50 

1.5 

60 

1.0 

70  -  above 

0.7 

*Numbers  in  parentheses  are  maximum  permissible,  to  be  used  only  where  no 
other  more  suitable  waters  are  available  in  sufficient  quantity  for 
use  in  the  system. 
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Criteria  for  Irrigation  Water 

The  following  criteria  for  mineral  quality  of  irrigation  water 
have  been  developed  at  the  University  of  California  at  Davis  and  at  the 
United  States  Department  of  Agriculture  Regional  Salinity  Laboratory  at 
Riverside.  Because  of  diverse  cliroatological  conditions  and  variations 
in  crops  and  soils  in  California,  only  general  limits  of  quality  for  ir- 
rigation waters  can  be  suggested.  The  department  uses  the  three  broad 
classifications  of  irrigation  waters  listed  in  Table  A-3. 

Criteria  for  Industrial  Water 

The  water  quality  criteria  for  the  diversified  uses  of  water 
in  industry  range  from  the  exacting  requirements  for  make-up  water  for 
high  pressure  boilers  to  the  minimum  requirements  for  water  washdown  and 
metallurgical  processing. 

Because  of  the  large  number  of  industrial  uses  of  water  and 
widely  varied  quality  requirements,  it  is  practicable  to  suggest  only  very 
broad  criteria  of  quality.  These  variable  conditions  make  it  desirable  to 
consider  water  quality  requirements  in  broad  and  general  terms  only,  and 
where  possible,  for  groups  of  related  industries  rather  than  individually. 
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TABLE  A-3 


QUALITATIVE  CLASSIFICATION  OF  IRRIGATION  WATERS 


Chemical  properties 


Class  1 


Excellent 
to  good 


(Suitable  for 
most  plants  un- 
der any  condi- 
tions of  soil 
and  climate) 


Class  2 


Good  to 
injurious 


(Possible  harra- 

ful  for  some 

crops  under 

certain  soil 

conditions ) 


Class  3 


Injurious  to 
unsatisfactory 


(Harmful  to 
most  crops  and 
unsatisfactory 
for  all  but  the 
most  tolerant) 


Total  dissolved  solids 

In  ppm  , 

In  conductance,  ECxlO 

Chloride  ion  concentration 


Less  than   700 
Less  than  1,000 


700-2,000 
1,000-3,000 


More  than  2,000 
More  than  3,000 


In  milliequivalents 

per  liter 
In  ppm 

Less 
Less 

than 
than 

5 
175 

5- 
175- 

10 
350 

More 
More 

than 
than 

10 
350 

Sodium  in  percent  of 
base  constituents 

Less 

than 

60 

60- 

75 

More 

than 

75 

Boron  in  ppm 

Less 

than 

0. 

5 

0.5- 

-  2. 

0 

More 

than 

2.0 
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APPENDIX  B 
WELL  DATA,  ANALYSES  OF  GROUND  WATER 
AND 
RADIOASSAY  OF  GROUND  WATER,  I96I  AND  1962 


APPENDIX  B 
TABLE   OF  CONTENTS 

Taljle  No.  Page 

B-1     Well  Data,  I96I-I962 B-  1 

B-2     Analyses  of  Ground  Water,  I96I B-20 

B-3     Radioassay,  I96I B-k'J 

B-k  Analyses  of  Ground  V/ater,  1962 B-63 

B-5     Radioassay,  1962 B-87 
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TABLE  B-3 
QUALITY    OF     GROUND     WATERS    IN      CALIFORNIA 
RADIOASSAY     OF    GROUND   WATER 


STATE 

DATE 

TOTAL    ACTIVITY 

WELL  NUMBER 

SAMPLED 

lAL  COASTAL  REGION   (KO. 

uuc/l° 

CEIWI 

3) 

Santa 

Llaria  River  Valley   (3- 

•12) 

SBB&M 

3-  8-61 

0.0  +  1.9 

9N/32W-17G1 

3-  8-61 

0.0  +  1.9 

-  9A1 

3-  8-61 

2.7  +  2.6 

-12R1 

3-  8-61 

0.0  +  1.9 

iow/3^v/-2ipa 

3-  8-61 

0.0  2_  2.0 

ION/36W-  261 

11-  7-61 

1+.2  j_  l.U 

-ihKL 

11-  7-61 

7.2  +   2.2 

IIN/35W-26KL 

3-  9-61 

7.0  -I  3.0 

llN/3bW-13Rl 

3-  9-61 
Guyama  Valley   (3-13) 

1.7  +  1.9 

10N/25W-20I-I1 

k-  7-61 

U.O  +   2.0 

-21G1 

h-  7-61 

0.0  +  1.9 

-22E1 

k-  7-61 

0.0  \_  1.9 

-22E1 

I1-19-61 

0.0  -_  1.8 

-23EI 

k-  7  61 

0.0  r  1.9 

ION/26W-  ksi 

k-  7-61 

0.1  _  1-9 

-  9R3 

h-  7-61 

0.0  j_  1.9 

-  9R3 

6-26-61 

0.0  +  1.9 

a    MICROMICROCURIES     PER     L  I  T  ER   -  PROB  A  BLE    ERROR   COM  PUTE  D   AT  ONE    STANOA  RD 
DEVIATION    IN    MICROMICROCURIES    PER  LITER  WITHOUT    SELF   ABSORBTION  CORRECTION. 

B-kl 


QUALITY    OF     GROUND     WATERS    IN      CALIFORNIA 

RADIOASSAY     OF    GROUNDWATER 

(continued) 


STATE                                               DATE                    TOTAL    ACTIVITY 
WELL  NUMBER  SAMPLED  uuc/l° 


Guyapia  Valley   (3-13)    (continued) 

-1^04  h-  7-61  0.0  j_  1.9 

-23P1  h-  7-61  0.0  +  1.5 

LOS  MGELES  REGION   (NO.    k) 
Oxnard  Plain  Pressure  Area   (^!-^i-.Ol) 
SBB&M 

1W/21W-  91vll  6-16-61  0.9  -:_  0.5 

-30A1  6-16-61  1.8  -i_  0.7 

-30ia  12-13-61  0.0  +  2.2 

-3IAI  12-  6-61  ii5.6  +  2.5 

1N/22W-  3F^  6-17-61  l.U+0.6 

-  3F^  12-12-61  0.0  +   2.2 

-  8k3  6-15-61  3-8  +0.9 

-  8k3  12-  5-61  lij-.l  +  1.6 
-16Q1  11-28-61  5.^il.8 
-17J2  11-17-61  5.8+1.9 
-17M3  11-17-61  6.0+1.9 
-17Q;l  5-16-61  8.8  +  i.U 
-17'«il  11-15-61  7.2  +  2.1 
-I8EI  6-15-61  0.8  +  0.6 


a    MICROMICROCURIES     PER     LITER  -PROBABLE     ERROR   COMPUTED   AT  ONE    STANDARD 
DEVIATION   IN    MICROMICROCURIES     PER  LITER  WITHOUT    SELF   ABSORBTION  CORRECTION 

B-U8 


QUALITY    OF     GROUND     WATERS    IN      CALIFORNIA 

RADIOASSAY     OF    GROUNDWATER 
(continued) 


STATE 

DATE 

TOTAL 

.    ACTIVITY 

WELL  NUMBER 

SAMPLED 

uuc/l" 

Oxnard  Plain 

Pressure  Area    (k-h. 

,01)    (continued) 

-18e1 

12-   5-61 

50.6 

+ 

2.7 

-19H1 

12-  5-61 

13.8 

+ 

1.5 

-19H1 

5-22-61 

1.2 

+ 

1.0 

-19H1 

11-28-61 

2.0 

+ 

1.3 

-20E1 

5-22-61 

l.U 

+ 

1.1 

1N/22W-20E1 

10-31-61 

0.7 

+ 

1.8 

-20  El 

11-29-61 

8.5 

+ 

2.5 

-20N2 

5-18-61 

0.9 

± 

0.9 

-20N2 

11-29-61 

1.1 

+ 

0.7 

-20R1 

5-15-61 

1.2 

+ 

1.1 

-20R1 

11-17-61 

1.7 

+ 

1.8 

-21KL 

6-15-61 

6.9 

+ 

1.1 

-21L1 

5-19-61 

2.0 

+ 

0.8 

-21L1 

5-23-61 

25.2 

+ 

2. it 

-21L1 

11-22-61 

2.5 

+ 

1.1 

-21L2 

11-22-61 

2.2 

+ 

1.0 

-22F2 

12-  5-61 

31.7 

+ 

2.3 

-23G1 

6-16-61 

0.9 

+ 

0.5 

-26A1 

6-1U-61 

1^.3 

+ 

1.8 

-26A1 

12-12-61 

0.0 

+ 

2.1 

a    MICROMICROCURIES     PER     LITER  -PROBABLE    ERROR   COMPUTED   AT   ONE    STANDARD 
DEVIATION    IN    MICROMICROCURIES    PER  LITER  WITHOUT    SELF   ABSORBTION  CORRECTION 


B-U9 


QUALITY    OF     GROUND     WATERS    IN      CALIFORNIA 

RADIOASSAY     OF    G.ROUND   WATER 
(continued) 


STATE 

DATE 

TOTAL 

ACTIVITY 

WELL  NUMBER 

SAMPLED 

uuc/l° 

Oxnard  Plain 

Pressure  Area   (^-^.01) 

(continued) 

-26^fl. 

5-23-61 

2.9 

+ 

1.7 

-2614 

11-21-61 

k.8 

+ 

1.6 

-27b4 

5-18-61 

3.0 

H- 

1.7 

-27R1 

5-17-61 

5.5 

^- 

2.1 

-27R1 

5-17-61 

1.0 

+ 

0.5 

1N/22W-27R1 

11-10-61 

1.6 

+ 

0.8 

-27R1 

11-10-61 

0.5 

+ 

0.4 

-28A2 

6-16-61 

0.3 

+ 

0.5 

-28b1 

5-17-61 

6.1 

+ 

2.3 

-28b1 

11-13-61 

7-3 

+ 

1.8 

-28H2 

12-13-61 

3.93 

-i- 

2.2 

2N/22W-27M2 

6-1U-61 

h.3 

-1- 

0.9 

-27M2 

12-12-61 

0.0 

+ 

2.2 

2N/23W-25QI 

10-10-61 

1.1 

+ 

0.6 

¥e£ 

3t  Coast  Easin   (U-11.02) 
Santa  I-fonica  Bay  Area 

3S/lilV/-30H2 

6-26-61 

7.3 

+ 

1.2 

-30H2 

12-  5-61 

1.0 

+ 

0.5 

3S/l5Vffi2 

3-24-61 

2.6 

+ 

1.2 

a    MICROMICROCURIES     PER     LITER   -PROBABLE     ERROR   COMPUTED   AT   ONE    STANDARD 
DEVIATION    IN    MICROMICROCURIES    PER  LITER  WITHOUT    SELF   ABSORBTION  CORRECTION 

B-50 


QUALITY    OF     GROUND     WATERS    IN      CALIFORNIA 

RADIOASSAY     OF    GROUND    WATER 
(continued) 


STATE 

DATE 

TOTAL    ACTIVITY 

WELL  NUMBER 

SAMPLED 

Coast  Basin 

V 

luc/l" 

V7est 

Havrthorne-Gardena  Area   (^-11 

.02) 

+ 

3S/13W-31F1 

3-23-61 

IJ 

1.3 

3S/i4w-25k4 

3-21-61 

2.2 

-t- 

0.9 

-25K4 

12-  1-61 

^.7 

+ 

l.U 

-27C1 

3-21-61 

3-9 

+ 

1.0 

-27G1 

12-  1-61 

2.6 

+ 

1.0 

-35M5 

3-21-61 

9.6 

+ 

2.1 

-35H5 

12-  1-61 

i^.5 

+ 

1.2 

Torrance 

Area    ^4-11.02) 

4S/13W-  6Q3. 

3-21-61 

0.3 

A. 

1.1 

-  6qx 

11-21-61 

h.k 

+ 

l.U 

i+s/l4k-  901 

3-23-61 

3.1 

+ 

1.2 

-  901 

11/22-61 

2. 4 

+ 

1.0 

-16L2 

3-21-61 

6.7 

+ 

1.1 

-16L2 

10-19-61 

5.7 

+ 

1.3 

-35E1 

3-28-61 

2.6 

+ 

1.3 

-35E1 

11-29-61 

10.9 

+ 

1.5 

0    MICROMICROCURIES     PER     LITER  -PROBABLE     ERROR   COMPUTED  AT  ONE    STANDARD 
DEVIATION   IN    MICROMICROCURIES    PER  LITER  WITHOUT    SELF   A8S0RBTI0N  CORRECTION 

B-51 


QUALITY    OF     GROUND     WATERS    IN      CALIFORNIA 

RADIOASSAY     OF    GROUNDWATER 
(continued) 


STATE  DATE  TOTAL    ACTIVITY 

WELL  NUMBER  'SAMPLED  uuc/l° 


Central  Basin  Pressure  Area   (^-11.03) 
and  Los  Angeles  Forebay  Area   (^-11. o"^) 

2S/l3w-10P'r  12-20-61  1.3    +2.7 

-lliM  8-17-61  1.3     +0.5 

-l^I-O.  12-20-61  0.0     -^2.2 

-15113  8-17-61  2.2     +0.7 

-15  W3  12-19-61  l.i|-7  +2.2 

I^ain  San  Gabriel  Easin   (U-I3.OI) 

is/iow-  7A1  8-18-61  2.7    +0.6 

-loci  8-18-61  1.3    +0.7 

-lOCl  12-22-61  0.5     +1-9 

-10 CI  12-24-61  0.0     +2.2 

-19111  8-18-61  h.3    +0.9 

-191a  12-29-61  3.U6  +   2.2 

IS/llW-   2G1  12-29-61  0.0     +2.2 

-lOFl  8-17-61  3.3     +0.9 

-li+ia  8-17-61  1.1    +0.5 

-25'^  12-24-61  0.08  +   2.2 

-261a  8-17-61  1.5    +0.6 

-261a  12-21-61  8.8     +  2.0 


a    MICROMICROCURIES     PER     LITER  -PROBABLE    ERROR   COMPUTED   AT  ONE    STANDARD 
DEVIATION    IN    MICROMICROCURIES    PER  LITER  WITHOUT    SELF   ABS0R8TI0N  CORRECTION. 

B-52 


QUALITY    OF     GROUND     WATERS    IN      CALIFORNIA 

RADIOASSAY     OF    GROUNDWATER 
(continued) 

STATE  DATE  TOTAL     ACTIVITY 

WELL  NUMBER  SAMPLED  uuc/l° 

Main  dan  Gabriel  Basin   (U-13.01)    (continued) 
-26KL  I2-2U-6I  3,63  2.  2.2 

-3201  8-17-61 

-32C1  12-29-61 

-33P1  8-17-61 

-33P1  12-2it-6l 


1 

■  3 

— 

0. 

.h 

0 

.0 

— 

2, 

.2 

h 

.0 

— 

0 

■9 

3 

.o2 

^- 

2 

.2 

a    MICROMICROCURIES     PER     LITER  -PROBABLE     ERROR   COMPUTED   AT  ONE    STANDARD 
DEVIATION    IN    MICROMICROCURIES     PER   LITER  WITHOUT    SELF   ABSORBTION  CORRECTION 

B-53 


QUALITY    OF     GROUND     WATERS  IN      CALIFORNIA 

RADIOASSAY     OF    GROUND   WATER 
(continued) 

STATE                                               DATE  TOTAL    ACTIVITY 

WELL  NUMBER                                  SAMPLED  uuc/l° 

LAHOI'ITM  REGION   (KO.6) 

Lovrer  Ilojave  Fdver  Basin   (G-kO) 
Bar stow  to  Yermo 

9N/1E-  im                           8-10-61  7.5    +0.7 

-  IML                               12-28-61  2.44  +  2.2 

-15N2                                  8-  9-61  9-3     1  1.4 

-15 W2                               12-21-61  8.3     +2.2 

9N/2E-18N2                                  8-  9-61  8.1     +2.0 

9N/1W-  9G1                                  8-  9-61  8.0     +1.1 

-lODl                               12-21-61  0.0     +2.2 

-lOGl                           8-  9-61  23.6    +4.8 

-lOGl                               12-21-61  12.4     +2.2 

-13M2                           8-  9-61  4.3    +0.5 

-13M2                               12-20-61  0.83  +   2.2 


a    MICROMICROCURIES     PER     L  I  T  ER  -  PROB  A  BLE    ERROR   COM  PUTED  AT  ONE    STANDARD 
DEVIATION    IN    MICROMICROCURIES    PER  LITER  WITHOUT    SELF   ABSORBTION  CORRECTION. 

B-54 


QUALITY    OF     GROUND     WATERS    IN      CALIFORNIA 

RADIOASSAY     OF    GROUNDWATER 
(continued) 

STATE  DATE  TOTAL    ACTIVITY 

WELL  NUMBER  SAMPLED  uuc/l° 


COLORADO  RIVER  BASIN  REGION  NO.   7 
Coachella  Valley   (7-21)    South  End 

5S/7E-16KL  10-27-61  9.5    -h  1.5 

-I6KI  12-27-61  3.92  j_  2.2 

-22K1  8-  9-61  5.1     +0.9 

-22K1  12-27-61  7.28  +   2.3 

-33C1  8-10-61  9.5    +1.6 

-33C1  12-28-61  3.68  +  2.2 

53/8E-33NI  8-9-61  k.6    +0.9 

-33N1  12-27-61  0.0    +2.1 

6s/8e-  7P1  8-  9-61  U.5    +0.9 

-  7P1  12-27-61  3.6    H_  2.2 

-10 A3  8-  9-61  9.3    +1.7 

-10A3  12-17-61  0.0     +2.1 

-27m.  8-10-61  29.3     +2.1 

-27HI  12-27-61  2.5     +2.2 

6S/9E-3OGI  8-9-61  0.9     +0.5 

-3OCI  12-27-61  0.0     +2.2 

7S/8E-22]Va  8-10-61  17.7     +2.0 

-22Iva  12-28-62  0.0     +2.2 


a    MICROMICROCURIES     PER     LITER   -PROBABLE     ERROR   COMPUTED   AT   ONE    STANDARD 
DEVIATION    IN    MICROMICROCURIES    PER   LITER  WITHOUT    SELF   A8S0RBTI0N  CORRECTION 

B-55 


QUALITY    OF     GROUND     WATERS    IN      CALIFORNIA 

RADIOASSAY     OF    GROUNDWATER 
(continued) 

STATE  DATE  TOTAL    ACTIVITY 

WELL  NUMBER  SAMPLED  uuc/l° 

Coachella  Valley  (7-21)  South  End  (continued) 
7S/9E-16K1  8-10-61    11.9  +2.3 

-16K1  12-27-61      5.98  +  2.2 


a    MICROMICROCURIES     PER     LITER  -PROBABLE     ERROR   COMPUTED  AT  ONE    STANDARD 
DEVIATION   IN    MICROMICROCURIES    PER  LITER  WITHOUT    SELF  ABSORBTION  CORRECTION. 

B-56 


QUALITY    OF     GROUND     WATERS    IN      CALIFORNIA 

RADIOASSAY     OF    GROUNDWATER 
(continued) 

STATE  DATE  TOTAL     ACTIVITY 

WELL  NUMBER  SAMPLED  uuc/l" 


SANTA  MA  REGION  NO.  8 

Anaheim  gasln  Pressure  Area  (8-1. 01) 

6s/lOW-  6L3  5-  8-61  3.1+1.1 

-  6L3  12-  8-61  27.1  +  2.3 
6s/iow-  7B2  5-  1-61  0.7+0.5 
6S10W  -  7J^                        5-  5-61  2.5  +0.9 

-  7ji^-  12-  7-61  20.2  +  1.3 

-  7M3                          5-  8-61  6.7  +  1.8 

-  7Q3                          9-21-61  2.6  +  0.9 

-  Skl                          5-  1-61  0.6  +  0.5 

-  8KL  12-  7-61  37-1  +1-^ 
-13C2  5-  ^-61  7.0  +  2.1 
-17M2  5-  2-61  7.^  +  2.7 
-17IyI2  12-  U-61  21.8  +  2.1 
-18AL  12-  7-61  32-2+1.5 
-18k7  5-  3-61  1.^^  +0.7 
-l8iC('  12-28-61  U.7  +  1.2 
-I8PI  5-  2-61  2.1  +  l.ii 
-i8pi  12-  6-61  ll.il  4.  2.8 

6S/11W-  1P2                           5-  3-61  1.0+0.6 


a    MICROMICROCURIES     PER     LITER   -PROBABLE     ERROR    COMPUTED   AT   ONE    STANDARD 
DEVIATION    IN    MICROMICROCURIES     PER   LITER  WITHOUT    SELF    A6S0RBTI0N   CORRECTION 

B-5T 


QUALITY    OF     GROUND     WATERS    IN      CALIFORNIA 

RAOIOASSAY     OF    GROUND   WATER 
(continued) 

STATE  DATE  TOTAL    ACTIVITY 

WELL  NUMBER  SAMPLED  uuc/l° 


Anaheim  Basin  Pressure  Area  (8-1.01)  (continued) 
-13C2  12-  5-61      5.2  +  1.0 

_13D1  12-18-61     22.1  +2.2 


Chlno  Basin   (8-2.01) 

2S/7W-10ML 

6-22-61 

0.7  +  0.5 

-15A1 

6-22-61 

2.0  +  0.7 

-21L1 

6-22-61 

2.7  +  0.8 

-23E1 

6-22-61 

2.6  +  0.9 

-27A1 

6-22-61 

3.3  +0.9 

-27  Al 

7-11-61 

18.9  +  1.9 

Bunker  Hill 

Basin   (8-2. ^ 

06) 

1S/3W-  11^ 

6-19-61 

11.3  +  2.2 

-   6L1 

2-  7-61 

9.9  t  1-9 

-  9E2 

5-28-61 

3.7  +1.1 

-17G3 

3-28-61 

i^8.6  +  5.2 

-19G2 

3-28-61 

2.0  +  1.0 

-3iiya 

2-  9-61 

7.8  +  1.7 

ls/iiw-l3F3 

1-23-61 

k.l  +  1.8 

-13F3 

3-28-61 

1.9  i  1.2 

0    MICROMICROCURIES     PER     LITER   -PROBABLE     ERROR   COMPUTED   AT  ONE    STANDARD 
DEVIATION   IN    MICROMICROCURIES    PER  LITER  WITHOUT    SELF   ABSORBTION  CORRECTION 
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QUALITY    OF     GROUND     WATERS  IN      CALIFORNIA 
RADIOASSAY     OF    GROUNDWATER 
(continued) 

STATE                                              DATE  TOTAL    ACTIVITY 

WELL  NUMBER                                  SAMPLED  uuc/l° 

Bunker  Hill  Basin   (8-2.06)    (continued) 

-13F3                                  7-12-61  h.3  j_  0.9 

-13G1                                  3-28-61  12.1  -i_  2.8 

-I3LI                                  3-28-61  3.0  +1.1 

-25E1                                  2-10-61  11.6  +   2.2 

-25E1                                  7-31-61  7.5  1  1.1 

-29E1                                  3-28-61  3.-^+0.7 

-29FI                          1-25-61  5.9  i  1-2 

-29FI                                3-2S-61  5.^^  +  2.0 

-29P2                                   1-25-61  2.0  +1.2 

-29P2                                   7-13-61  6.7  1  1-1 

1N/5W-23A1                                  1-25-61  9.h  +   3.2 

-23A2                                  3-29-61  1.3  -:-  0.6 


a    MICROMICROCURIES     PER     L  I  T  ER  -  PROB  A  BLE     ERROR   COMPUTED   AT  ONE    STANDARD 
DEVIATION   IN    MICROMICROCURIES    PER  LITER  WITHOUT    SELF   ABSORBTION  CORRECTION 
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QUALITY    OF     GROUND     WATERS    IN      CALIFORNIA 

RADIOASSAY     OF    GROUND   WATER 
(continued) 

STATE                                               DATE                    TOTAL    ACTIVITY 
WELL  NUMBER  SAMPLED  uuc/l° 


SM  DIEGO  REGION  NO.    9 
San  Luis  Rey  Valley  Mssion  Basin   (9-7-01) 

iis/Uw-  km.  4-26-61  7.7  +  2.0 

-  8h1  k-26-61  0.0  -!_  2.9 

-  8ji  4-26-61  1.6  +  1.9 

-  8J1  10-30-61  20.4  +1.8 

-  8ra  4-26-61  2.2  +  1.9 

-  Bkl  10-30-61  3.1  +  0.9 
-18C1  4-26-61  9.3  +  2.0 

-18l4  k-26-61  0.0+1.8 

11S/5W-13L4  3-26-61  0.1  +  0.9 

-13L4  10-30-61  8.3+1.4 

El  Cajon  Valley  Basin   (9-l6) 

I6S/IV/-  IGl  4-25-61  0       +1.9 

-  IGl  10-23-61  2.7  +  0.9 

-  2k6  4-25-61  0.6  +1.9 

-  2K6  10-23-61  5.4+1.1 

-  3C2  10-23-61  19.8  +1.7 

-  3E1  4-25-61  6.1  +  2.1 

-  3E1  10-23-61  10.7  +1.5 


a    MICROMICROCURIES     PER     L  I  T  ER   -  PROB  A  BLE    ERROR   COM  PUT  E  D   AT  ONE    STANDARD 
DEVIATION    IN    MICROMICROCURIES    PER   LITER  WITHOUT    SELF   ABSORBTION  CORRECTION. 

B-60 


QUALITY    OF     GROUND     WATERS    IN      CALIFORNIA 
RADIOASSAY     OF    GROUND   WATER 
(continued) 

STATE  DATE  TOTAL    ACTIVITY 

WELL  NUMBER  SAMPLED  uuc/l" 


El  Cajon  Valley  Basin   (9-16)    (continued 

-IWk  4-25-61  0       +1.8 

-lipif  10-23-61  2.2  •)_  0.9 

-12J3  lf-25-6l  0      i  1-9 

-12J3  10-23-61  2.9  2.0.9 

-15IC2  4-25-61  1.3  +  1.9 

-15K2  10-23-61  2.5+0.6 

15S/IE-3IRI  4-25-61  0.0  +1-9 

-3IRI  10-23-61  14.1+1.3 

Tia  Juana  Valley  Basin   (9-19) 

13S/2W-32H1  4-24-61  0.0  +  1.8 

-32p4  4-24-61  0.0  +  1.7 

-32P4  10-23-61  20.0  +1.9 

-32P4  10-23-61  2.6+1-0 

-32q;l  4-26-61  0      +1-8 

-32q;l  10-24-61  12.5  +  1.7 

-33k4  4-25-61  0.1  +  1.9 

-33k4  10-24-61  8.0  +  2.3 

-33m4  4-26-61  0.0  +1-3 

-35L1  4-25-61  1.5  +  1.9 


a    MICROMICROCURIES     PER     LITER  -PROBABLE    ERROR   COMPUTED   AT  ONE    STANDARD 
DEVIATION    IN    MICROMICROCURIES    PER   LITER  WITHOUT    SELF   ABSORBTION  CORRECTION 

B-61 


QUALITY    OF  GROUND     WATERS    IN      CALIFORNIA 
RADIOASSAY     OF    GROUNDWATER 

(continued) 

STATE  DATE  TOTAL    ACTIVITY 

WELL  NUMBER  SAMPLED  uuc/l° 

Tia  Juana  Valley  Basin  (9-19)  (continuc-d 

-35L1  IO-2U-6I  6.3  +2.1 

193/2;/-  lEk  k-26-61  0.9  \_   0.5 

-  2S1  U-25-61  0.0  +1.9 

-  U5  4-25-61  0.0  +  1.9 

-  5A3  if-2U-6l  3.7  t  1.1 

-  5A3  h-2k-6l  0.6+0.5 

-  5B6  10-24-61  k.l   +1.2 

-  5b6  10-24-61  3.5+1.2 

-  5C6  4-25-61  0.0  +1.7 

-  5C6  10-25-61  0.7+0.5 

-  5C6  10-25-61  0.2  +  0.4 
-5G18  4-25-61  0.7  i  0.5 

19S/2W-5G13  10-25-61  2.5+1.1 

-  5L2  4-25-61  0.0   ;^  1.3 

-  5L2  10-25-61  0.5  +  1.4 


a    MICROMICROCURIES     PER     LITER   -PROBABLE    ERROR   COMPUTED   AT  ONE    STANDARD 
DEVIATION    IN    MICROMICROCURIES    PER  LITER  WITHOUT    SELF   ABSORBTION  CORRECTION 

B-62 
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TABLE  B-5 

QUALITY    OF     GROUND     WATERS    IN      CALIFORNIA 
RAOIOASSAY     OF    GROUND   WATER 


STATE                    DATE         TOTAL  ACTIVITY 
WELL  NUMBER  SAMPLED  u  uc/  1° 


CEIWRAL  COASTAL  EEGION  (NO.  3) 

Santa  Maria  River  Valley  (3-12) 

10K/36W-  2G1  k-2k-62  0   +3.^ 

_lli.Rl  k-2k-62  0   +3-5 

11N/26W-  2G1  10-22-62        11.3+3-2 

-11N/35W-  9P1  10-11-62         0.3+0.2 

Cuyama  Valley  (3-13) 
No  Analysis 


a    MICROMICROCURIES     PER     L  I  T  E  R   -  PROB  A  BLE     ERROR    COM  PUTE  D   AT  ONE    STA  NDA  RD 
DEVIATION    IN    MICROM ICROCURIES     PER   LITER  WITHOUT    SELF    ABSORBTION   CORRECTION 

B-37 


QUALITY    OF     GROUND     WATERS    IN      CALIFORNIA 

RADIOASSAY     OF    GROUNDWATER 
(continued) 


STATE  DATE  TOTAL    ACTIVITY 

WELL  NUMBER  SAMPLED  uuc/l° 

LOS  MGELES  REGION  (NO.   k) 

Oxnard  Plain  Pressure  Area  (U-^.Ol) 

1N/22W-   3Fi^  1^-18-62  2.2  +  3.8 

-16.^  h-19-62  2.5+1.2 

-19H1  1^-18-62  0.0  +  3.5 

-28BI  i^-25-62  2.7  +  i^.O 

West  Coast  Basin  (4-11.02) 
Santa  Monica  Bay  Area 

3S/lUw-30H2  10-22-62  0.3+0.2 

-30H2  4-  9-62  5.9  +  3-7 

3S/15W-12H3  10-22-62  1.2  +  0.7 

-12H3  i^- 10-62  1.3+3.7 

13R2  l0-2i^-62  1.3  +  0.8 

Havthome-Gardena  Area  (U-11.02) 

3S/11+W-25K4  10-22-62  0.3  +  0.2 

.2%.k  4-18-62  0       +3.6 

_27C1  10-26-62  0.3  +  0.2 

-27C1  4-18-62  3.5+3.7 

_35M5  10-22-62  h.k  +  1.6 

-35M5  4-13-62  3.9+3.9 


a    MICROMICROCURIES     PER     LITER   -PROBABLE     ERROR    COMPUTED   AT   ONE    STANDARD 
DEVIATION    IN    MICROMICROCURIES     PER   LITER   WITHOUT    SELF    ABSORBTION   CORRECTION 

B-88 


QUALITY    OF     GROUND     WATERS    IN      CALIFORNIA 

RADIOASSAY     OF    GROUND    WATER 
(continued) 


STATE 
WELL   NUMBER 

West 

DATE 
SAMPLED 

Coast  Basin 

TOTAL     ACTIVITY 
uuc/l° 

Torranc( 

5  Area   (4-11.02) 

i^S/l3W-  6qi 

10-25-62 

7.4 

+ 

2.3 

i+S/l4w-  9QJL 

10-25-62 

5.0 

+ 

1.8 

-16L2 

U-18-62 

3.3 

+ 

3.8 

-35E1 

10-23-62 

1.4 

+ 

0.8 

-35E1 

i^-12-62 

2.5 

+ 

3.6 

i+s/l9w-  9<^ 

4-16-62 

^.3 

+ 

3.9 

Central  Basin  Pressure  Area 

(k- 

■11 

.03) 

and  Los  Angeles 

Forebay  Area 

(h- 

■11 

.04) 

2S/13W-10P4  5-11-62  7.9  +  4.0 

-14h1  5-11-62  0.0  +  3.8 

-15W3  5-11-62  0.0  +  3.6 

Main  San  Gabriel  Basin  (4-13.01) 

Is/low-  7A5  5-  9-62  2.3  +  3.6 

-lOCl  10-30-62  2.9+1.2 

-lOCl  5-  9-62  0.2  +  3.9 

-1910.  5-  8-62  5.4  +  4.0 

is/iiw-iOFi  5-  9-62  0.4  +  3.9 

-i4ml  5-  9-62  5.6  +  3.9 


a    MICROMICROCURIES     PER     LITER    -PROBABLE     ERROR   COMPUTED    AT   ONE    STANDARD 
DEVIATION    IN    MICROMICROCURIES     PER   LITER   WITHOUT    SELF    ABSORBTlON   CORRECTION 

B-89 


QUALITY    OF     GROUND     WAJERS    IN      CALIFORNIA 

RADIOASSAY     OF    GROUND    WATER 
(continued) 


STATE 

DATE 

TOTAL     ACTIVITY 

WELL  NUMBER 

SAMPLED 
Basin  (4-13.01) 

uuc/l° 

Main  San  Gabriel 

(continued) 

1S/11W-25Q1 

5-  8-62 

7-7  +  4.0 

-26KL 

5-  8-62 

2.6  +  3.6 

-32C1 

5-  8-62 

6.9  1  3.9 

-33P1 

5-  8-62 

1.8  +  4.0 

1S/12W-10E1 

5-  9-62 

1.8  +  3.5 

is/iJ+w-iora. 

5-16-62 

5.9  +  3.7 

a    MICROMICROCURIES     PER     LITER    -PROBABLE     ERROR    COMPUTED    AT    ONE    STANDARD 
DEVIATION    IN    MICROMICROCURIES     PER   LITER   WITHOUT    SELF    ABSORBTlON   CORRECTION 

B-90 


QUALITY    OF     GROUND     WATERS    IN      CALIFORNIA 

RADIOASSAY     OF    GROUND    WATER 
(continued) 

STATE  DATE  TOTAL    ACTIVITY 

WELL  NUMBER  SAMPLED  uuc/l° 


LAHOlfrM  REGION   (NO.   6) 

Lover  ^k3jave  River  Basin   (6-4o) 
Barstov  to  Yermo 

9N/  IE-  IML                           4-11-62  3.2  +  l.U 

-15N2                          h-  9-62  10.0  +3.4 

9N/  2E-18E1                       4-19-62  2.9  +1.3 

9N/  IW-   4g1                         12-21-62  3.4  +2,2 

-  4gi                        4-10-62  2.4  +1.1 

-  9D1  4-10-62  17-2  +3.8 
_  9G1  4-10-62  7.1  1  2.2 
-10D2  4-10-62  2.6  +1-2 
-lOGl  4-10-62  10.8  +3.5 
-13H2                      4-  9-62  5.1  i  1-7 

9N/  2w-  ici                    4-10-62  3.5  +1.5 

-  if4                    4-10-62  1.0  +0.7 
ION/  1W-33E1                     4-10-62  2.8  1.3 


a    MICROMICROCURIES     PER     LITER    -PROBABLE     ERROR    COMPUTED    AT   ONE    STANDARD 
DEVIATION    IN    MICROMICROCURIES     PER   LITER   WITHOUT    SELF    ABSORBTION   CORRECTION 

B-91 


QUALITY    OF     GROUND     WATERS    IN      CALIFORNIA 

RADIOASSAY     OF    GROUND    WATER 
(continued) 


STATE  DATE  TOTAL     ACTIVITY 

WELL  NUMBER  SAMPLED  uuc/l° 


COLORADO  RIVER  BASIN  REGION  (NO.  7) 
Coachella  Valley  (7-21)  South  End 

5S/7E-  UD2           5-10-62  16.1  +  ^.1 

-l6ia          5-10-62  7-9  +3-9 

-22K1          5-10-62  5.8  +3-8 

-33C1          5-11-62  7-8  +3-6 

5S/8E-31D1          5-11-62  9.0  +3-^ 

-33N1          5-11-62  1.1  +3.8 

6s/8e-  7F1          5-11-62  3.6  +k.o 

-lOAi+          5-11-62  5.8  +3.9 

-27H1          5-15-62  0.0  +3.6 

6S/9E-3OCI          5-15-62  k.o  +3.8 


a    MICROMICROCURIES     PER     LITER   -PROBABLE     ERROR   COMPUTED   AT  ONE    STANDARD 
DEVIATION    IN    MICROM ICROCURIES     PER  LITER  WITHOUT    SELF   ABSORBTION  CORRECTION 

B-92 


QUALITY    OF     GROUND     WATERS    IN      CALIFORNIA 

RADIOASSAY     OF    GROUNDWATER 
(continued) 

STATE                                                 DATE                     TOTAL     ACTIVITY 
WELL  NUMBER  SAMPLED  u  uc/  1° 

SAIWA  ANA  REGION  NO.   8 
Anaheim  Basin  Pressure  Area  (8-1.01) 


6S/10W-  7J^ 

5-11-62 

2.5 

+  3.6 

-  TM3 

5-17-62 

11.0 

1  3.9 

-  703 

5-18-62 

U.5 

+  k.o 

-  8k1 

5-14-62 

2.3 

+  3.6 

-17M2 

5-18-62 

0.0 

1  3.9 

-18a1 

5-18-62 

11.0 

+  3.8 

-i8kT 

5-17-62 

18.7 

+  3.9 

-18P1 

5-  1-62 

17.9 

+  3.8 

6S/11W-13C2 

5-11-62 

1.5 

+  4.0 

-13C2 

10-21-62 

3.2 

+  1.3 

-13D1 

5-11-62 

1.0 

+  3.h 

-13D1 

10-22-62 
Chino  Basin  (8-2.01) 

1.8 

0.9 

2S/  7W-10ML 

1-  9-62 

0.8 

+  0.6 

-lOML 

7-25-62 

5.8 

+  1.9 

-15A1 

1-19-62 

0.8 

+  0.6 

-15A1 

7-25-62 

0.9 

+  0.6 

-21L1 

1-19-62 

2.5 

+  1.2 

-21L1 

7-25-62 

2.1 

+  1.0 

a    MICROMICROCURIES     PER     LITER    -PROBABLE     ERROR    COMPUTED    AT   ONE    STANDARD 
DEVIATION    IN    MICROMICROCURIES     PER   LITER   WITHOUT    SELF    ABSORBTION   CORRECTION 

B-93 


QUALITY    OF     GROUND     WATERS    IN      CALIFORNIA 

RAOIOASSAY     OF    GROUNDWATER 
(continued) 


STATE  DATE  TOTAL    ACTIVITY 

WELL  NUMBER  SAMPLED  uuc/l° 


Chino  Basin   (8-2.01)    (continued) 

2s/  7W-23E1                      1-19-62  3.3  +1.4 

-23E1                           7-25-62  2.9  +1.2 

-27A1                           1-14-62  2.2  +1.1 

-27A1                       7-25-62  3.7  +1.4 

Bunker  Hill  Basin  (8-2.06) 

is/  3w-  im                    9-  5-62  1.8  +0.9 

is/  4w-  5E5                      9-10-62  1.4  0.8 


a    MICROMICROCURlES     PER     LITER   -PROBABLE     ERROR   COMPUTED   AT   ONE    STANDARD 
DEVIATION    IN    MICROMICROCURlES     PER   LITER   WITHOUT    SELF    ABSORBTION   CORRECTION 

B-94 


QUALITY     OF     GROUND     WATERS    IN      CALIFORNIA 

RADlOASSAY      OF     GROUND    WATER 
(continued) 


STATE  DATE  TOTAL     ACTIVIT' 

WELL   NUMBER  SAMPLED  uuc/l° 


SAN  DIEGO  REGION  WO.  9 
San  Luis  Rey  Valley  Mission  Basin  (9-7.01) 


lis/  hV-  4J2 

11-30-62 

5.9 

+  2.0 

-  5K1 

11-29-62 

2.U 

+  1.1 

-  6rU 

11-29-62 

2.5 

+  1.1 

-  8J2 

k-lO-62 

k.7 

1  1-7 

-  Ski 

11-29-62 

2.7 

+  1.2 

-  8wi 

11-28-62 

5.1 

+  1.8 

-  9F1 

11-30-62 

3.5 

+  1.4 

-I8c8 

11-28-62 

4.0 

+ 1.5 

-i8l3 

11-26-62 

1.3 

+  0.8 

lis/  5W-13L1 

h-  9-62 

7.5 

+  2.2 

-13L1 

k-  9-62 

4.1 

+  1.5 

-1311 

k-  9-62 

0.0 

1  3.7 

-13L2 

4-10-62 

0.0 

+  3.5 

-13N3 

5-  3-62 

2.3 

+  3.8 

-13P2 

5-  3-62 

0.0 

+  4.0 

-1303 

5-  h-62 

1.7 

1  3.9 

-23E3 

11-26-62 

3.3 

+  1.3 

-2i+B2 

5-  3-62 

16.2 

+  3.9 

a    MICROMICROCURIES     PER     LITER    -PROBABLE     ERROR    COMPUTED    AT   ONE    STANDARD 
DEVIATION    IN    MICROMICROCURIES     PER    LITER  WITHOUT    SELF    ABSORBTION   CORRECTION 

B-95 


QUALITY    OF     GROUND     WATERS    IN      CALIFORNIA 

RADIOASSAY     OF    GROUND    WATER 
(continued) 


STATE 
WELL  NUMBER 

DATE 
SAMPLED 

El  Cajon  Valley   (9-l6) 

TOTAL    ACTIVITY 
uuc/l° 

16S/   IW-   IGl 

12-   k-62 

3.8 

+ 

1.5 

-   2K6 

12-   k-62 

3.^^ 

+ 

1.4 

-   2K6 

4-19-62 

0.0 

+ 

3.5 

-   3C2 

12-   U-62 

3.8 

+ 

1.4 

-   3E1 

12-   k-62 

5.6 

+ 

1.9 

-11P4 

12-   5-62 

4.1 

+ 

1.5 

-iipU 

4-19-62 

0.0 

3.9 

-12J3 

12-   5-62 

5.2 

1.8 

-15K2 

2+-I9-62 

20.5 

4.2 

Tia 

Juana  Valley  Basin 

(9-19) 

+ 

18 S/  2W-32H1 

5-  7-62 

6.0 

3.9 

-32PU 

5-  8-62 

26.7 

+ 

4.2 

-32Q1 

5-  8-62 

h.l 

+ 

3.7 

-33Kk 

11-19-62 

5.2 

+ 

1.8 

-35L1 

11-  9-62 

4.0 

+ 

1.5 

-35L1 

4-18-62 

6.7 

+ 

3.8 

19s/  2W-  1W6 

11-19-62 

7.9 

+ 

2.4 

(133c)-  hJA 

11-20-62 

7.6 

+ 

2.3 

-  5B6 

5-  8-62 

22.4 

+ 

4.0 

-  5C6 

5-  9-62 

0.2 

+ 

0.4 

a    MICROMICROCURIES     PER     LITER   -PROBABLE     ERROR   COMPUTED    AT   ONE    STANDARD 
DEVIATION    IN    MICROMICROCURIES    PER  LITER  WITHOUT    SELF   ABSORBTION  CORRECTION 

B-96 


QUALITY    OF     GROUND     WATERS    IN      CALIFORNIA 

RADIOASSAY     OF    GROUNDWATER 
(continued) 


STATE                                               DATE                    TOTAL    ACTIVITY 
WELL  NUMBER  SAMPLED  uuc/  1° 


Tj.a  Juana     Veilley  Basin  (9-19)    (continued) 


'  2W-  5C6 

5-  9-62 

0.8 

+  0.6 

-  5G18 

5-  9-62 

3.0 

+  3-6 

-   5L2 

5-  9-62 

11.0 

+  3.9 

-  502 

U-18-62 

7.6 

l3.i+ 

-  503 

11-20-62 

3.2 

+  1.3 

-  601 

i^-11-62 

1.2 

+  3.9 

a    MICROMICROCURIES     PER     LITER   -PROBABLE     ERROR    COMPUTED   AT   ONE    STANDARD 
DEVIATION    IN    MICROMICROCURIES     PER   LITER  WITHOUT    SELF   ABSORBTION  CORRECTION 
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■    9 


PLATE 


AREA    REPORTED   IN 
BULLETIN    66-62    PART  I 


STATE   OF   CALIFORNIA 

THE   RESOURCES  AGENCY  OF  CALIFORNIA 

DEPARTMENT  OF  WATER  RESOURCES 

SOUTHERN   DISTRICT 

QUALITY  OF  GROU>JD  WATERS 

IN  CALIFOHNIA,  1961  8  1962 

PA,RT  H   SOUTHERN  CALIFORNIA 


MONITORED    AREAS 

1961-1962 

<^CALE  OF  MILES 

10 

0            i:          20          30          40          50 

1964                                                  1 

INDEX    TO    MONITORED    AREAS 

CENTRAL  COASTAL  REGION   (  NO.  3  ) 
3-12        SANTA   MARIA  RIVER  VALLEY 
3-13         CUYAMA    RIVER    VALLEY 

LOS  ANGELES  REGION  (  NO,  4  ) 
<1-4.0I      OXNAHO  PLAIN  PRESSURE    AREA 
4-11.02    WEST  COAST  BASIN 

SANTA  MONICA  BAY  AREA 
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TORRANCE   AREA 
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4-11.04  AND  LOS  ANGELES  FORBAY  AREA 

4-13.01     MAIN  SAN  GABRIEL  BASIN 

LAHONTAN  REGION  (NO. 6) 

6-40        LOWER  MOJAVE  RIVER  VALLEY, 
BARSTOW  TO  YEHMO 

COLORADO  RIVER  BASIN  REGION  (NO  7) 

7-21  COACHELLA  VALLEY   (SOUTH  END) 

SANTA  ANA  REGION  (NO. 8) 
8-1.01       ANAHEIM  BASIN  PRESSURE  AREA 
8-2.01      CHINO  BASIN 
8-2.06      BUNKER  HILL  BASIN 

SAN  DIEGO  REGION  (NO.  9) 

9-701        SAN   LUIS  REY  VALLEY,  MISSION  BASIN 

9-16         EL  CAJON  VALLEY 

9-19  TIA  JUANA  VALLEY  BASIN 


LEGEND 

REGIONAL  BOUNDARIES 

^^M    MONITORED    AREA 


STATE   OF   CALIF 

THE  RESOURCES  AGENCV  OF  CALIFORNIA 
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THAN     500     PPM 


STATE  OF  CALIFORNIA 
THE  RESOURCES  AGENCY  OF  CALIFORNIA 
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